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THE COMPENSATION OF LABOR. 
By H. L. Gantt. 


Mr. Gantt’s paper following is probably the most comprehensive statement he has 
ever made of his view that all wage systems are “simply expedients to make employer and 
employee see the facts in the same light.”—Tue Eprrors. 

T has become an axiom in the commercial world that in the long 
run those transactions most promote prosperity which are ad- 
vantageous alike to buyer and seller. It is coming to be real- 

ized in the industrial world that the same thing is true regarding the 
arrangements between employers and employees, and that no arrange- 
ment is permanent that is not regarded as being beneficial to both. In 
other words, the only healthy industrial condition is that in which the 
employer has the best men obtainable for his work, and the workman 
feels that his labor is being sold at the highest market price. 

The employer who insists on more service than he pays for, and 
the employee who demands excessive wages for his work, both lose 
in the long run. The former worries continually about how to 
manage dissatisfied workmen who are continually on the verge of a 
strike, and in dull times the latter lives in constant dread that his 
employer may no longer be able to continue business and he may be 
‘out of work. The important thing for the average workman is not 
that he shall have exceptionally high wages during times of great 
prosperity, but that he shall have continuous employment and fair 
wages at all times; and it would seem to be the duty of the employer 
who makes large profits out of the services of his workmen during 
times of prosperity to see that these workmen shall have employment 
during times of depression. Granting this principle, which the most 
enlightened employers recognize as correct, the problem of the proper 
relations between employer and employee resolves itself into how to 

assure the workman practically continuous employment at fair wages.;. - 
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The answer to this is that it must be possible to meet all competi- 
tion; in other words, manufacturing must be done at the lowest cost 
the available knowledge and appliances will admit of. The duty of 
an employer to his employees then demands that he shall maintain his 
plant and system of management at its highest efficiency, for only thus 
can he afford his men employment during times of sharp competition. 

In other words, the expense of maintaining the efficiency of a plant 
up to the highest possible point is a legitimate charge on the earnings, 
and should be satisfied before any appropriations are made for divi- 
dends. In these days when scientific knowledge is increasing with 
such great rapidity and the means for utilizing it are being multiplied 
on every side, this charge is a large one, and alert manufacturers find 
that the percentage of the original investment that sufficed a few 
years ago to maintain their plant at its highest efficiency is today 
absolutely insufficient. This fact explains why plants whose names 
for years were synonyms for prosperity have gradually become less 
prosperous, and to day are scarcely holding their own by decreasing 
the wages of their employees. The next stage of such plants is to 
close indefinitely and to remain for years monuments to the short- 
sighted policy of their owners and the misfortunte of their employees. 

The time to make provision against such a fate is not when sharp 
competition begins to show the need of it, but when prosperous times 
produce a large surplus of earnings. Out of such earnings ample 
provision should be made to take full advantage of all improvements 
in apparatus or management that are available. 

When I speak of improving a plant, I do not necessarily mean 
enlarging it, but equipping it with the best and most efficient apparatus 
scientific investigation can suggest and ingenuity can devise. 

When I speak of improving the system of management I mean 
the elimination of elements of chance or accident, and the accomplish- 
ment of all the ends desired in accordance with knowledge derived 
from a scientific investigation of everything down to the smallest 
detail of labor, for all misdirected effort is simply loss, and must be 
borne either by the employer or employee. In a proper system of 
management practically all loss of this character is eliminated, and the 
saving effected by this alone will usually pay all the expenses of the 
system and leave a handsome profit. 

Vherever any attempt is made to do work economically, the com- 
pensation of the workmen is based more or less accurately on the 
efficiency of his labor. Very fair success in doing this has been accom- 
- plished in day work by keeping an exact record of the work done each 
day by every man and by fixing his compensation accordingly. 

Piece work, in which the compensation is fixed per piece from past 
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records, or by the judgment of the foreman, is a crude attempt at the 
same thing; but, on account of a lack of knowledge as to what could 
be done, it has almost always had unsatisfactory results. 

Mr. Halsey’s premium plan, by which a workman is allowed a 
portion of the saving he can make over past records, has been useful 
in awarding the workman a share in the saving made by his effort; 
but as the workman seldom has the ability, and never has the oppor- 
tunity nor the appliances, to make a complete investigation of any 
problem, this method always falls short of the best results. 

In order to get the best results, which, in case of a machine is 
the maximum product from it, and in case of a labor operation is its 
most efficient performance, four things are necessary : 

First :—Complete and exact knowledge of the best way of doing 
the work. 

Second :—An instructor competent and willing to teach the work- 
man how to make use of this information. 

Third :—Wages for efficient work high enough to make a com- 
petent man feel that they are worth striving for. 

Fourth:—A distinct loss in wages in case a certain degree of 
efficiency is not maintained. 

These four conditions for efficient work were first enunciated by 
Mr. Fred W. Tayior, and when they are understood their truth seems 
almost axiomatic. They are worthy of a very careful consideration. 

We never know whether the knowledge we have on any subject is 
complete and exact until it has been subjected to the criticism of a 
complete scientific investigation. Many people who have been accus- 
tomed to seeing an operation performed in a certain way imagine they 
know all about it and resent the intimation that there may be some 
better way of doing it. Anybody, however, who carefully analyzes the 
sources of his methods will find that the mass of them are either 
inherited, so to speak, from his predecessor, or copied from his con- 
temporaries. He will find he knows but little of their real origin, and 
hence has no ground on which to base an opinion of their efficiency. 

Even such a simple operation as shovelling is done very uneco- 
nomically in many places. The writer has seen the same shovel used 
for coal, ashes, and shavings, and this when coke forks were. available 
for the shavings. The foreman had apparently given the subject no 
study and was content if the men were at work. The idea of working 
efficiently had never occurred to him. This is, of course, an extreme 
case, but it is a real one, and all degrees of efficiency exist between 
this and the case where each workman is provided with the proper 
implement and given a specific task, for the accomplishment of which 
he is awarded extra compensation. 
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The knowledge needed to set such a task in shovelling is much 
more complete than is at first realized, for hardly any two substances 
can be treated exactly alike, and the same substance is often much 
harder to shovel from the top of a pile than from the bottom which 
rests on a hard smooth surface. In studying this subject the first 
element to be determined is the size of shovel, which must be gauged 
to hold the weight which it is most economical to handle. 

The second element is how long it takes to fill the shovel. For 
sand, fine coal, ashes, etc., it makes no difference in loading the shovel 
whether the material is taken from the top or the bottom of the pile, 
but in egg coal, broken stone, or lump ore the difference is very great; 
for, while it is quite easy to get a full shovel from the bottom of a 
pile which rests on a smooth hard surface, it is in some such cases: 
practically impossible to fill a shovel from the top of a pile without 
actually raking the material onto the shovel. Again, the distance or 
height to which the material is thrown is a factor in all cases, because 
the higher or longer throw takes not only slightly more time, but be- 
cause it takes more energy. We see that each such operation is com- 
posed of a number of elements, which may be studied separately. 
Having determined each element, they may be combined in a number 
of ways under a variety of conditions. Knowing the time needed for 
an operation we can add the percentage of that time needed for rest, 
etc., which has been determined, and calculate just how many shovel- 
fuls a good man can average per minute without overexerting him- 
self. We can readily get this done if we offer the proper wages for 
doing it. Again, if the problem is the economical operation of a ma- 
chine tool, we must first consider what the essentials consist of: 

1.—The machine must be run as continuously as possible. 

2.—The work must be done as rapidly as the machine will do it. 

In order to conform to the first condition, the machine must be 
kept in such good condition that it is practically exempt from break- 
downs ; the work to be operated upon and the appliances needed for 
doing it must be supplied before the previous job is completed. 

To do work as rapidly as possible, it must be carefully studied and 
planned out beforehand, and the tools and appliances must be the best 
obtainable. Complete written instructions must be furnished the 
workman, and the expert who planned the work must be ready to 
come to his assistance if he is not able to follow promptly the instruc- 
tions given. If the expert is a really competent man for the work 
and is supplied with proper knowledge concerning the machine and 
what is to be done, he can set a task such as he himself can do and 
give detail instructions for doing it. Having reached this point it is 
only a question of paying the proper price to get it done. 
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The necessary conditions, then, for obtaining the maximum result 
are knowledge, an interpreter of that knowledge, and proper wages; 
but while these will usually produce the desired result they will not 
always maintain it, but must be supplemented by the fourth condition, 
namely ; a distinct loss in wages on the part of the workman unless a 
certain degree of efficiency is mainiained. . 

The importance of maintaining a definite degree of efficiency is 
readily understood when we consider that a properly equipped plant 
has only its proper complement of each kind of machine, and if the 
output of any one falls below a certain amount, the output of the 
whole plant is diminished in proportion and the profits fall off in a 
much greater ratio. This fact does not appeal to the workman who 
has made good wages for several days and concludes to “take it easy” 
for a while, unless he also feels the loss his “easy going” causes his 
employer. Mr. Fred W. Taylor, who was first, and for twenty years 
the only person to put these ideas in operation, devised his differen- 
tial piece-rate system to cover this point. 

Elementary time study as applied to shovelling has already been 
considered, and the differential-rate system consists in fixing for any 
piece of work two rates, one about 20 per cent. higher than the other. 
If the work is done in the time in which the study indicates that a 
good man fitted for the work and working at his best normal speed 
can do it, or in less time, the rate paid is the high one. If the time 
taken is longer than this, the lower rate is paid. 

To take a concrete example; let us suppose that a man can turn 
ten axles in a day on a certain lathe and the high rate is 30 cents each. 
If nine or less are done he gets only 25 cents each. His pay then for 
ten is $3.00 and for nine is $2.25. The difference between the pay 
for nine and that for ten is thus so great that a workman will make 
every effort to do the ten if he has a fair chance of success. If, how- 
ever, the stint is set so high as to make its accomplishment the excep- 
tion rather than the rule, few workmen will strive for it. I have 
applied the same idea in my Bonus System, which as most satisfac- 
torily operated is identical with the differential-rate system, except 
that the workman who fails to get the bonus gets simply his day rate 
instead of a lower piece rate. 

The method of operation is to determine the time to be allowed in 
exactly the same manner as in setting a differential rate, and if the 
work is done in the time set or less to allow pay for the time set, plus 
an additional amount of time, usually varying from 20 per cent. to 
60 per cent. of that time. The percentage needed to make workmen 
strive for the bonus varies according to the severity of the work; and, 
while it averages 33 1/3 per cent., may amount to 100 per cent. when 
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the work is exceptionally disagreeable and severe. As stated before, 
the time set for doing any work must be that in which a good man 
can do it without over-exerting himself. This being the case, the 
exceptional man will make exceptional wages, for such a man will 
often be found who is 25 per cent. faster than a good quick man. 
Among the difficulties of introducing this system is that of con- 
vincing employers of its possibilities, and hence their reluctance to 
award sufficient compensation to the employees to secure its successful 
operation. When, however, they realize that it actually does produce 
the maximum output of the plant, and that notwithstanding the 
increase of wages the cost is reduced to a minimum for that plant, 
they recognize the increased wages of the employees as their fair share 
of the increased profits. When this point has been reached harmoni- 
ous co-operation between employer and employee becomes assured. 
Disregarding the academic question as to whether wages in general 
are paid by capital or come out of the profits of the business, the fact 
that the increase of wages indicated is paid out of increased earnings 
makes the workman vitally interested in the subject of management, 
for a workman cannot hope to get even fair wages indefinitely, if the 
business is run uneconomically. Every wasteful operation, every mis- 
take, every useless move, has to be paid for by somebody, and in the 
long run the workman has to bear his share. 
Good management, in which the number of mistakes is reduced to 
a minimum, and useless or wasteful operations eliminated, is so differ- 
ent from poor management, in which no systematic attempt is made 
to do away with these troubles, that a man who has always worked 
under the latter finds it extremely difficult to form 4a conception of 
the former. The best type of management is that in which all th: 
available knowledge is utilized to plan all work, and when the work is 
done strictly in accordance with the plans made. The worst type is 
that in which every man does his work as he thinks best. Between 
these two extremes are all degrees. The organization needed to carry 
cut the former is complex; that needed to carry out the latter is 
simple. The output of a plant operated under the former is usually 
from two to five times as great as that of the same plant operated 
under the latter. Bearing this in mind, it can be readily understood 
how a plant that paid low wages and lost money under one system, 
might pay good wages and make a handsome profit under the other. 
The subject of wages is then inextricably bound up with that of 
management. Poor management usually means poor wages. Good 
management means good wages, for the high efficiency demanded by 
good management can only be maintained by such wages as will at- 
tract good men and induce them to work at their highest efficiency. 
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GOLD MINING IN THE ANCIENT ROMAN 
WORKINGS IN SPAIN. 


By Alex. Del Mar. 


Mr. Del Mar is one of the leading authorities of the world upon the production and 
history of the precious metals.and their use as money. He has been commissioner of 
mines, director of the United States Bureau of Statistics, a member of the most important 
monetary commissions, and author of epoch-making contributions on the subject of the 
precious metals. Of late years he has been engaged in examinations of gold, silver, and 
copper mines in various parts of the world for a London financial syndicate. His article 
following reflects the distinguished talents which have given him an international reputa- 
tion.—Tue Epirors. 


PAIN was to the Romans what fifteen centuries previously 
Egypt had been to the Phoenicians, “nd what fifteen cen- 
turies later America became to the Spaniards—the Dorado, 
the Land of Gold, the Dream of Avarice. In Egypt one views al- 
most with indifference the golden prisons of the Bisharee district, 


in which were immured those unfortunates whose requiem Diodorus 
has sung so pathetically—it was so long ago, the works are so 
primitive, and we know so little of the races who constructed or 
operated them. But such was not the case in Spain. There, the 
mining works were of the most stupendous character; while the 
pages of Livy, Pliny and Tacitus place before us not only the men 
who erected these works, but the manner of operating them, the 
measure of their product and, mofe than all, the tremendous social 
consequences to which the product gave rise. One has only to recall 
the Halcyon Age which followed the flow of the precious metals 
from America to Europe during the 16th and 17th centuries, say 
from 1550 to 1650, to realise the Augustan Age of Rome, when all 
the world, Egypt, Asia Minor, Greece, Noricum, Rhetia, Gaul, 
Britain and Spain, especially Spain, poured into her ample treasuries 
the golden tribute of her numberless criminals and slaves. 

Many of these ancient mines and mining works haye within 
recent years been made the subjects of commercial negotiation and 
have thus afforded to the engineering fraternity opportunities to in- 
vestigate their history and the ancient mode of working them. It 
is this view of the Roman engineering works in Spain that it is de- 
sired to submit to the reader. 


887 


: 
; 
wa 


888 THE ENGINEERING MAGAZINE. 


It happens that the most remarkable of these works—the gravel 
banks and hyyraulic works of Las Medulas—selected no doubt be- 
cause they were the most remarkable—are alluded to in Pliny’s ac- 
count of gold mining in Spain. These works were situated about 
28 miles from Monte Teleno, on the border line of the provinces 
Leon and Orense, near Lat. 42.28 North, Long. 6.50 East, embracing 
the mines, water-works, ground-pits, galleries, canals, sluices and 
booming apparatus presently to be described. 

Originally the gravel banks rose from 50 to the almost incredible 
height of 750 feet above bed-rock, and covered an area of probably 
1,500 acres, of which 1,000 acres, averaging 150 feet in height, were 
worked off by the ancients, leaving say 500 acres, rising from 500 
to 750 feet above bed-rock as yet untouched and—it may be added— 
practically untouchable. The sketch opposite represents the pres- 
ent appearance of the gravel banks and indicates the method pur- 
sued by the Romans to break them down and run the gravel into the 
ground-sluices. 

Pliny’s account of the operation is much too long to be quoted 
entire. After describing the method of mining for quartz, and re- 
marking that “the greed for gold” is even more insensate than the 
gold-enclosing rocks themselves, he turns abruptly to gravel-mining 
and says :— 

“When these operations are all completed, beginning at the last” (he 
hasn’t said a word yet about gravel-mining; so that the text must be very 
imperfect or corrupt) “they cut away the timbers which support the roof, 
(of the gallery which has been cut along the face of the cliff,) the coming 
downfall gives warning when the time comes, and this is perceived by 
the sentinel who is set to watch for it upon a suitable elevation hard by. 
With voice and gesture he directs the workmen (below) to stand from 
under, and at the same moment takes care of his own safety. The moun- 
tain, rent by art, is cleft asunder, “hurling its débris to a distance and 
with a tremendous tumult, which it is impossible for the imagination to 
conceive; and from the midst of a cloud of dense dust the victorious 
miners gaze upon this downfall of nature.” 

_ After describing how water is brought from a distance of many 
miles to the brow of these cliffs—of which more as we proceed— 
and how the fallen gravel is run through ground and wooden sluices, 
fitted with riffles of ulex to catch the gold, Pliny follows the 
gravel to the sea, the shores of which, he avers, are greatly extended 
by its deposition. Although he says nothing about the use of 
mercury for the purposes of amalgamation in mining for gold, there 
are reasons for believing that the ancients were well acquainted with 
this art:—1, the quicksilver mines of Almaden were worked by the 
Romans and upon a scale which it would be difficult to account for 


q 
q 
| 
| 
| 
| 
4 


ROMAN GOLD MINING IN SPAIN. 889 
upon any other grounds; 2, the attraction between quicksilver and 
gold is mentioned by Pliny in another part of his work; 3, the name 
of the god Mercury, is believed to have been given to this metal in 
order to render sluice-robbery sacrilegious. 
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References 

. Surface of gravel bank, 

Deep trench, or line of water-holes, par- 
allel with face of bank, into which 
water was let, in order to loosen a 
perpendicular slice of the gravel. 

C. Gallery cut in the gravel, to undermine 
the slice or section intended to be 
let down. 

D. Bed-rock and ground-sluices, 

diccaa the dotted lines represent the new 
face, after the operation 


NOTE. All proportions exaggerated; in order 
.to show the details, 


ROMAN 


METHOD OF BREAKING DOWN GOLD-BEARING GRAVEL. 

Pliny continues as follows :— 

“An equal labor (to mining) is that of bringing streams from moun- 

tain heights, for a distance sometimes of a hundred miles, to wash the 
gravel. The ditches formed for this purpose are called corrugi, and even ; 
when these are quite made, they entail fresh labors. The grade must be 
such that the water will run rapidly. Then, in places, it must be carried ; 
in flumes over gulches and valleys, or along the face of impenetrable 
rocks, which have to be excavated to receive the sluice-boxes; the work- 
men hanging suspended by ropes, like so many birds upon the wing. In 
this position they take the levels and trace with lines the course of the 
water. ..... When they have reached the brow of the cliffs (with the 
water), reservoirs are hollowed out a couple of hundred feet in length 
and breadth, and some ten feet in depth. These reservoirs are usually 
provided with five sluices, each about three-feet square; so that when 
the reservoir is filled, the sluice-gates may be struck away, when the mass 
of water descends with such violence as to sweep the very rocks 
before it.” 

To one who has visited these works it is abundantly evident that 
Pliny never saw them and that his description, notwithstanding its 
prolixity, isdrawn from some other authority. As Pliny was 
Procurator in Spain about A. D. 66 and as such was entrusted with 
the management and collection of the revenue, a material por- 
tion of which was derived from the mines, it would seem strange 
that he omitted to witness personally the working of this very im- 
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portant one, unless at the period of his incumbency it was already 
exhausted and no longer in operation. Such was therefore probably 
the case. A peasant in the neighborhood of Las Medulas sold me 
a genuine aureus of the Emperor Nero, which he said had been 
found in one of the ground-sluices. As it was struck during the 
earlier years of that emperor’s reign, A. D., 54-68, it may fairly be 
assumed that the works of Las Medulas were closed down about A. 
D. 60. From that time to the present—unless the Arabs of the 
Middle Ages essayed to attack its lofty flanks—the mine has re- 
mained unmolested, save by the birds in the day and the bats by night. 

Close to the left bank of the river Sil winds the highway to 
Domingo Flores and Corunna, and on this highway stands the 
wretched hamlet of Carrucedo, from which to Las Medulas is under 
three miles. The ascent is from altitude 1,500 to 2,225, a rise of 
about one foot in twenty. The road winds through the “dump” of 
the mines, which is interspersed with immense stacks of boulders 
and cobble-stones, arranged with great precision, and covered with 
the gray moss of ages. Between these stacks, the dump is now laid 
out in cultivated fields, where, under the shade of hoary old chest- 
nut trees, a dwarfed and impoverished growth of wheat struggles 
toward the sun. The road is steep, but it is bordered with wild 
roses and lavender; and one forgets the fatigue of the journey as 
he inhales their sweet perfume. Half-way up we stopped and gazed 
over the spacious fields which once formed the main sewer of Las 
Medulas and where myriads of Roman captives must have breathed 
their last, in the unremitting and savage drudgery of the mines. 
Here were assembled a vast host of unfortunates from all parts of 
the world, prisoners from Carthage and Judea, from Britain and 
from Egypt, flaxen-haired whites from the Baltic, wooly-haired 
negroes from Africa, freedmen from Rome (those who had been 
“ungrateful” to their patrons) and even legionary soldiers. This 
was the Siberia of the ancient empire, the golden prison beyond the 
sea, the “undiscovered country from whose bourne no traveler re- 
turned.” Here all their laments were united; here all their hopes 
were dissolved ; here all their sufferings were entombed. The stacks 
of boulders which they themselves erected are their monuments; 
the gray moss is their epitaph. So long as time shall endure, will 
these probably remain; for so vast is their bulk that it would require 
another army of slaves to remove them. 

About an hour after leaving Carrucedo we reached Las Medulas. 
This pueblo consists of say forty or fifty houses, scattered about 
the upper portion of the ancient sluice-ways, which had many rami- 
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fications. The air of the place, when one does not venture too near 
a house or one of the inhabitants, is pure and refreshing. She 
women are the handsomest in Northern Spain, with countenances of 
a Roman cast. Instead of the madrenyos, or wooden shoes of the 
country, they wore leather ones, as in more civilised regions. The 
men were almost as handsome as the women. Ramiro, the son of 
our hostess, a youth of 20 years, was as neat a looking fellow as one 
might find in the Abruzzi. Roman, too, decidedly Roman. It was 
no longer a fancy—we were sure of it now. Some of the old 
legionary soldiers must have remained here, with their families, after 
the mines were abandoned by the Government; just as the Hessian 
soldiers settled in Pennsylvania, upon the close of the Revolutionary 
war. After a walk through the village, which proved to be as dirty 
as the other villages in this part of the country, we put up at the 
only house where the traveler can find entertainment at Las Me- 
dulas—that of the widow Carlota Ascasvero Lopez. In this house 
the hearth was composed of a raised platform of slate slabs, framed 
or bordered by logs. The domestic fire was built in the centre of 
this platform, and over it was suspended an iron pot. Long wooden 
benches were arranged on each of the two sides of the hearth, and 
here the family sat, while the pot boiled. The smoke, as in the 
other houses of this country, found its way out the best way it could. 
There was no chimney. In my bedroom there was a cot, a chair, a 
table, and a chest; all of heavy wood, hewn with adzes. In the 
chest were kept the bed-linen and towels. The washstand was a 
wooden bench on the porch. The fare at supper was coarse, but we 
fancied it was much cleaner than elsewhere throughout Leon. To 
bed at 9 o’clock and up at 4 in the morning, when, with Ramiro for 
a guide, we started to surmount Las Medulas. 

It took an hour to reach the top, but the view well repaid the 
toil of the ascent. Towering up from the faintly descried village, 
their summits being the plateau upon which we stood, were the 
monstrous gravel buttresses of Las Medulas. Far below, on the 
right, wound the river Sil; on the left, the Cabrera; and at their 
junction, the town of Domingo Flores, bearing southwest by west. 
The intermediate country consisted of lofty hills and broken ridges. 
destitute of trees. Near the edge of the gravel cliffs wound the 
road from Orellan to Buenos Yrenes; and as we followed this 
around and crossed a saddle that led from the summit of the gravel 
cliffs to the mountain behind them, we came in sight of the Roman 
ditches which led the water to the ancient mines. Six of them are 
plainly discernible; some observers have made out a seventh. They 
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are arranged one above the other, like so many parallel zones, carved 
upon the rocks. The lowest one was no doubt constructed first and 
the other ones subsequently, as a greater and greater altitude of 
water was needed to wash the mines. 

These ditches are cut in slate, the stratification of which is al- 
most perpendicular, as we have seen it in many parts of Nevada 
County, California. That it was not difficult to cut, is proved by 
the fact that the cart-wheels on the Orellan road have cut 
deep ruts in the same rocks, by merely passing over them. We 
jumped down into one of the ditches and examined it closely. It 
measures exactly five feet in width on the bottom. The width at 
the top is not so clearly defined, the elements having worn away 
the rock and broken down the outer bank; but we fancy it must 
have been over seven feet wide, with a rise of about three feet, ex- 
clusive of the bank formed by heaping up the excavated contents. 
The grade appears to be about twelve feet to the mile, although this 
could not be determined with precision, without tracing the ditch 
for a much longer distance than was deemed expedient. This is 
so different from Pliny’s “rapid” grade that it almost seems that 
the text confuses the details of two different localities. The grade 
appears to be uniform; and to make it so, the Romans must have 
used a good leveling instrument; an inference that suggests the use 
of mercury for the purpose. In fact, the work appears to be thor- 
oughly well done. Without the aid of gunpowder it seems wonder- 
ful that it should have been accomplished at all. 

These ditches are 26 miles long; and as there are seven of them, 
the amount of rock-cutting was no less than 182 miles. The water 
was brought from the upper portion of the river Cabrera. Of 
course, the ditches have no water in them at present, nor have they 
had, for many ages; the ditches having been broken down long 
since. But enough of them remains to evince the skill, and the in- 
domitable energy, of those who constructed them. Every inch of 
these 182 miles was chiseled out by hand, except where the ditches 
intersected depressions which had to be bridged by flumes. Myriads 
of lives must have been sacrificed in this work. It almost rivals in 
grandeur the famed pyramids of Egypt. 

Half an hour after leaving the summit of Las Medulas we paid 
our bill and adieus at the village and were on our way back to Car- 
rucedo. Below this hamlet—between it and the river Sil—more 
wonders remained to be explored. To appreciate these, it must be 
premised that the immense mass of debris that flowed down from 
Las Medulas was arranged to fall into the river Sil, but that on its 
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way thither it accumulated in vast heaps, which the water from the 
base of the cliffs was inadequate to carry off. In order to wash it 
away and carry it into the Sil, resort was had to the device known 
in California as “booming.” 

Near Carrucedo and at an altitude of more than 1,000 feet be- 
low the bed-rock at Las Medulas, there anciently ran a stream which 
emptied by an acute angle into the Sil. This stream, which may be 
called the Rio Carrucedo, was dammed up by the Romans at a point 
above Carrucedo and its waters allowed to accumulate so as to form 
a lake, which still exists and is of such dimensions that it is several 
miles across. Below the dam they sank the river-bed 50 to 75 fect 

beneath its natural level; so that when the lake was let down, its 
- flood might not damage the adjacent country. Into this sunken 
river-bed, and at right angles to it, flowed the debris of the mines 
Thence all the lighter portions were swept into the Sil, but the 
heavier portions remained and clogged up the sunken river-bed. To 
remove this deposit, the flood gates of the dammed-up lake were 
periodically removed, and the whole of its vast contents let down 
at once. The effect was not only to sweep away the deposit of 
boulders and cobble stones in the sunken river-bed, and to carry 
them into the Sil, but afterwards to urge them, together with the 
deposits of pebbles and sand in the Sil, down, down that swift river, 
until the entire mass was hurled through the Minho into the ocean. 

The marks of these “booms” can be seen today along the rocky 
walls of the Sil. The operation must have been most terrifying. 
Imagine an impetuous rush of waters, 100 feet or more in height, 
charged with stones greater than cannon-balls, flying through a 
rocky defile, which, in many places, is not more than a few hundred 
feet in width! If the precision of the Roman rock-ditches com- 
mands our admiration, the magnitude of this booming apparatus 
must elicit something akin to reverence for its authors. One can 
scarcely regard one of our battleships, or the Brooklyn bridge, the 
Chicago water-works, or the hydraulic jets of California, without 
being impressed with profound admiration for the genius which 
planned and executed such gigantic works of art. When it is said 
that they all dwindle into insignificance beside the colossal works of 
Las Medulas, it will perhaps be understood what sort of miners the 
Romans were. 

The same men who planned these works, turned the river Sil 
at a point lower down in order to “clean-up” its bed for gold. This 
was done by cutting, through a promontory of solid rock, a channel 
wide enough for the egress of the waters, and high enough for a 
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sail-boat with main-sail up to pass through it. They built macadam- 
ized roads from these mines and others in the vicinity, to the eastern 
ports of Spain. They altered the entire face of the country, levelled 
its mountains, filled up its valleys, subdued it, tamed it, robbed it, 
ruined it, and then flung it to time and the elements. 

Yet one takes his leave of their achievements with the same re- 
gret with which he turns his last look upon the Roman Forum, the 
Coliseum, and the arches of Titus and Severus. The men who 
erected these structures recked at nothing and knew no mercy; but 
both in the design and execution of their works, they were giants. 

The guarded manner in which Pliny states the output of gold 
from Spain furnishes ground for the belief that, like America under 
Spanish rule, the Spanish mines yielded more gold than the Roman 
treasury received, or than was reported as having been yielded. He 
does not say that “the accounts in my office show the yield to have 
been” so much, but that “according to some authorities” the annual 
yield from Asturias, Galicia, and Lusitania—chiefly from Asturias— 
was 20,000 Roman pounds. In round figures, and assuming the 
gold to have been weighed before it was refined, this was worth in 
modern money (that is to say, it contained the same weight of fine 
gold as) four million dollars. If a fourth more be added for the 
gold secreted by the slaves, or smuggled out of the province by the 
lessees of the mines in order to escape the exactions of the mint, the 
total would amount to five million dollars. Such an amount, if 
it were all that was added to the gold coin and bullion in circulation 
and in the mints, banks, and treasuries of the world today, would be 
so inadequate as to occasion profound alarm. It would be far be- 
low the annual requirement to make good the wear and tear of coin; 
and thus would threaten the integrity of the stock of metal, and 
therefore the basis of credit. But if to that of Spain there is added 
the auriferous product of the other Roman provinces mentioned 
above, the total Roman product could hardly have fallen short of 
forty million dollars ; and this, operating upon a comparatively small 
stock of coin and bullion throughout the connected commercial world, 

(which at that time scarcely went beyond the Roman pale), was 
quite sufficient to maintain prices and credit. 

Another consideration to be held in mind was that Rome was in 
arms against the world and especially against those countries which 
possessed any substantial accumulations of the precious metals. Her 
accessions of gold and silver from this source, from the plunder of 
cities, of hoards, and even of graves, though smaller, were almost as 

regular as those from the mines. 
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The principal gold gravel mines worked by the Romans were the 
Sierra Nevada, Malaga; banks of the Duerna, Astorga, Leon; 
banks of the Sil, San Miguel, Leon; banks of the Sil, Ponferrada, 
Leon; Las Medulas, Las Medulas, Leon; banks of the Sil, Orense, 
Galicia; Cantabrian Pyrenees, Rio Burbia; banks of streams near 
Cordova; Guadalajara, near Madrid; banks of the Baza, near 
Granada; banks of the Tagus; Rio Tinto, Huelva; banks of the 
Burbia, near Villa Franca; banks of the Oria, near Cuevas; banks 
of the Eria, an affluent of the Duero; Monte Teleno, near Las 
Medulas, and the basin of the Guadalquiver. The principal gold 
quartz mines were Castropodame, San Miguel, Leon; Jadefia, 30 
miles from Talavera de la Reina; San Domingo, Logrofio, Old 
Castile; the Douro, near Oporto, Lusitania, and the gold and copper 
mine of Constantina, in Andalusia. The Tamaya mine, probably on 
the Tamega, is alluded to by Livy, but without mentioning its char- 
acter. It was probably a gravel, or placer mine. The silver mines 
were Bebulo (now called Guadalcanal), near Cordova; Carthaga 
Nova, Carthagena, Murcia; the Sierra Morena mines in the moun- 
tains of Jaen; the mines in the Pyrenees mountains of Aragon; and 
the Rio Tinto silver and copper mines of Huelva. In addition to 
these, they worked the quicksilver mines of Sisapo, in Betica, 27 
miles N. N. W. from the modern Seville; and the celebrated Al- 
maden mines of La Mancha. The Rio Tinto, Almaden, and one or 
two others of these ancient mines are still being worked: the first 
of these for copper, the second for mercury, the others for silver. 
Many of the ancient workings are fallen in and ruined. Castropo- 
dame proved to be a nest of snakes and a place of refuge for other 
unpleasant animals, some of them ready to oppose a vigorous resist- 
ance to any invasion of their domains. 

The San Domingo quartz mines of Logrofio, in Old Castile, 
were worked by the Romans in what may be termed a scientific man- 
ner. In some of them, adits were excavated for draining purposes, 
nearly three miles in length; whilst in others, with deep shafts, the 
water was raised to the surface by means of a series of gigantic 
wheels. Eight of these ancient wheels, all of them in a high state 
of preservation, have been recently found by the miners who are em- 
ployed in workings contiguous to these old mines. The wheels are 
made of wood; the axles, where the greatest strain would come, 
being of oak, while the other parts are made of pine. As, in all 
probability, the quartz mines were not worked until the gravel mines 
were nearly or quite exhausted, the date of this machinery can hardly 
be fixed earlier than the second century of our era. Nor, on ac- 
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count of known historical events, should it be fixed later: than the 
beginning of the fourth century. About the year A. D. 200 is there- 
fore a reasonable one for the period of the San Domingo water- 
wheels. They appear to have been worked on the tread-mill princi- 
ple, by men standing upon one side of them, the water being raised 
by one wheel into a large basin and then lifted another stage by a 
second wheel; and so on in the same way by other wheels, until it 
reached the surface. In some of these ancient workings lead pipes 
have been found, but no iron pipes. No iron wire has yet been dis- 
covered in the ancient workings. In one of them, a wax tablet was 
found, containing arithmetical accounts relating to the mine; a proof 
that it was not worked without some regard to system and the rules 
of business. 

The poverty of this portion of Spain is the best commentary on 
the present condition and availability of the mines. There are plenty 
of speculative miners, but no working ones. The wages of labor are 
pitifully low. At Priaranza, on the Duerna, the wages of farm 
laborers were 15 to 20 cents a day, women 8 to Io cents; in both 
cases with maintenance ; the latter costing 10 cents a day. Men who 
find their own maintenance charge 40 cents a day. They work from 
sunrise to sunset, except two hours for meals and a siesta in the 
fields. The age at which field-work is begun is from 12 to 14 for 
boys, and 13 to 15 for girls. Most of the latter become mothers be- 
fore they attain the age of 16 or 17. At 20 they look old and worn- 
out; at 25 to 30 they become repulsive. The land-taxes are very 
heavy and form the chief source of discontent with the Govern- 
ment. A peasant at Las Medulas informed me that on one acre 
he paid $4 a year, besides 30 cents for sedula de vicinidad and 10 
cents for each child over 14 years of age (and therefore, presumably 
able to till the fields). Altogether he paid $4 for land-tax and $1 
for sedulas—a good deal of money for the owner of but one acre 
of land, or for a man whose labor throughout an entire year was 
worth only about $60: all these sums being couched in American 
gold coin. Besides this sum, he had also to pay customs and other 
indirect taxes on everything he consumed, except articles of indig- 
enous growth; the principal commodities of foreign origin pur- 
chased by this class being hats, sashes, gew-gaws, hardware, cotton 
goods, sugar and spices: the silk sash and the gew-gaws probably 
costing more than all the rest. 
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THE LATEST TYPES OF INDUSTRIAL MOTOR 
VEHICLES. 


By Lucien Périssé. 


Recent expositions on both sides of the Atlantic have offered opportunities to observe 
and to measure the advance in the construction of automobile vehicles and in their utiliza- 
tion in passenger and freight transportation. Monsieur Périssé is secretary of the 
technical committee of the Automobile Club of Paris, and he sums up the subject as it 
appears at present from the viewpoint of French and Continental practice and experience.— 
Tue Eprrors. 


HE industrial automobile vehicle—called in France “heavy 

e 5 weight” (poids lourds) to distinguish it from the touring or 
racing type—comprises two general classes, passenger and 
freight. With the first of these we are not now concerned. They are, 
indeed, of subordinate importance where the railway service is well 
organised and comfortable, and where city transport is amply served 
by electric and street railways. But these conditions may exist, as 


they do in the United States, coincidentally with an inadequate net- 
work for freight distribution, and with common roads far inferior 
to those of the Old World. Further, it is of interest to observe that 
experience in France has showfi that while public automobiles for 
passenger transportation have been remunerative only under excep- 
tional conditions, practical success has always attended the use of 
motor vehicles for freight in extra-urban service, opening up the 
traffic for the extension of the railway or tramway. 

The second category, therefore—freight motor vehicles—is that 
to which we are to devote attention, and here the automobile appears 
as an admirable industrial auxiliary—a time-saver of the same class 
as the machine tool, the hoisting or conveying installation, or the 
mechanical calculating device. : 

It is not to be supposed that we are face-to-face with the possi- 
bility of substituting automobile for rail transport over even mod- 
erately long distances, for by far the most costly element of all 1 
road transportation is speed. Reference to the data of the subject 
will show that to move one ton of useful load at 61%4 miles an hour 
‘requires 2 horse power, while at 31 miles an hour the same load 
demands 15 horse power. To multiply the speed by 5, we must 
multiply the power by 7%. It was this relation which led Monsieur G. 
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TWO MOTOR VEHICLES OF HEAVY TYPE, DE DION-BOUTON MANUFACTURE, 


The upper one is a 30-horse-power truck; the lower, carrying marble statuary, is of 50 
horse power, > 
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Forestier, the learned secretary of the automobile section of the 
Exposition of 1900, to remark that no charige other than that of 
speed was needed to realise ‘dh economy of 25 per cent. The heavy 
motor vehicle must rest upén its usefulness for transportation at 
low speeds—say 6 to 8 ‘miles an hour; but even this is much more 
rapid than horse haulage, which for heavy wagons does not exeeed 
3 miles an hour. * 

Industrial transportation by motor vehicle is most appropriate in 
the cases of the movement of material within very large works, or 
between the separate works of a single company; carriage from the 
factory to the railway; carriage from the factory to points of further 
transformation or to centres of distribution; and delivery from the 
factory, within the city or in its environs. In short, whether it be 
needed to take the yarn from spinning to weaving mill, or the woven 
fabric to the dye works, or the finished cloth to the railway ; to trans- 
port the sugar from an out-of-town refinery to warehouses or whole- 
sale depots; to take meat from the stockyards, or coal or ice from 
storage places; or to bring milk from the surrounding country into 
town—the heavy-load motor vehicle finds most useful application. 

The light industrial automobile, on the other hand, is most useful 
for delivery service in or about the city—delivery of merchandise of 
all sorts—wearing apparel or other purchases which the buyer 
requires with the briefest delay, or provisions, such as milk, fish, or 
ice, which will not keep long; for the assemblage in one factory cf 
material such as milk for butter or cheese making, or fruits and 
vegetables for preserving—in such service the light motor vehicle 
finds its raison d’étre and its certain success. We may then make 
the following natural classification of industrial automobiles :— 

1.—Heavy motor vehicles, of 2 to 5-tons useful load, and speed 
not exceeding 6% miles an hour. 

2.—Light industrial automobiles, (trucks or delivery wagons) 
with a net-load capacity of 14 ton to 2 tons, according to the specific 
gravity of the material carried, the mode of packing, and the space 
occupied by the articles. The speed varies according to the load and 
the conditions of transportation, and may reach as high as from 9 tu 
12% miles an hour. 

On the other hand, we have a classification known to all which is 
based on the kind of motive power employed, and by this the vehicles 
are grouped into three classes—steam, liquid-fuel, and electric. We 


* The speed of a draft horse is from about 1 to 2.2 miles an hour, depending upon 
the work he is doing. 
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BRITISH TYPES OF HEAVY MOTOR VEHICLES. 


The upper one is a large motor truck made by the Lancashire Steam Motor Co.; the 
lower is a 6-ton steam motor lorry, with a 1o-ton load, made by T. Coulthard & Co., 
Ltd., of Preston. 
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shall see that steam vehicles are well adapted to the requirements of 
the first class, above designated as “heavy,” while those driven by 
liquid-fuel motors or by electricity are much better suited to the 
work of the second, or “light,” class. Consideration of the advan- 
tages and disadvantages of each system may serve to determine the 
conditions under which the various types will be respectively best 
adapted to industrial use. 

The steam automobile has essentially the quality of great elastic- 
ity. The operator can give it its maximum or its minimum power by 
the simple movement of a valve. If there is a stretch of bad road or 
a heavy grade ahead, a little turn of the throttle valve sends the 
vehicle forging strongly ahead under the impulse of the high-pres- 
sure steam. If, on the other hand, it is necessary to run at the slowest 
possible speed through a crowded thoroughfare or past a frightened 
horse, the throttle may be closed until the heavy wagon moves on 
without jar, without noise, and without danger. 

Unhappily, to offset these advantages we have the fact that all 
steam systems of automobile propulsion involve a large dead weight, 
including under this term the weight of the vehicle itself and that of 
the motor and its supplies. Improvements have indeed been made 
from year to year, but they have not arrived at the point of remov- 
ing the defect of damage to the roadway caused by the heavy weight 
on the axles and the tearing of the road surface by the driving 
wheels. Further, the effort has been to increase the speed, and this 
can be effected only by decreasing the “load efficiency.”* For in- 
stance, taking the weights and the load efficiencies of the trucks ex- 
hibited by one firm at the competition of “heavy weights” organized 
by the Automobile Club of France, we find the following figures :— 


First year...... Total weight, 9.9 tons. Useful load, 4.0 tons. Load effic’y, .44 


Reference having been made to the destructive effect upon the 
road surface exercised by heavy loaded trucks, it becomes of interest 
to cite figures furnished in 1901 by the engineers-in-chief of the 
Ponts et Chaussées in the various departments of France in which 
motor-car service has been established. In the department of Cal- 
vados, 10-ton omnibuses were run at 7.5 miles an hour; the width 
of the metal tires was about 5%4 inches. Although the service was 
infrequent, the additional expense necessary for the maintenance of 
the road was a little over 800 francs per mile per year. In the de- 


* The coefficient of load efficiency is the ratio of the useful load to the total weight 
of the loaded vehicle—that is, of net to gross weight. 
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FLAT-EODY LORRY WITH RIM SIDES, TO CARRY 4 TONS. 
Over-all length 18 ft. 3 in.; carrying body, 12 by 6 ft.; speed 5 miles on the level; a 
trailer carrying 234 tons may be taken. Thornycroft Steam Wagon Co., Chiswick 
and Basingstoke. 


partment of the Loire, motor trucks carrying a load of 3 tons were 
put into use on a road upon which they had to surmount a grade of 
Ir per cent. They showed a notable economy over animal traction 


during the summer season, but not enough to compensate for the 
heavy additional outlay, amounting to a sum varying from 1,100 to 
nearly 1,300 francs per mile, necessary for the maintenance of the 
road in winter. This was due to the lack of proper solidity in the 
sub-soil, and to the frequency of the service, which extended over a 
circuit of less than 4% miles, the trucks passing over the road at 
too short intervals for its proper maintenance. 

When tractor vehicles are used, it is requisite (in order that 
they may have sufficient adhesion) not only to make them relatively 
heavy, but further to provide the rim of the wheels with projections, 
which leave their impression in the metalled surface of the road. 
It is generally acknowledged that even at low speeds the deteriora- 
tion caused by wheels so made is considerable. In the department 
of the Oise, a road locomotive weighing 12 tons was used to pull 
a load varying from 6 to 10 tons, according to the kind of goods. 
The speed was from 214 to 3% miles an hour, and the corrugated 
felloes, nearly 19% inches face, caused no serious deterioration so 
long as the road was dry; in the wet season, however, they dug up 
the road badly, and it is stated further that the wheels of the trailer, 
though they were more than 5-inch face, cut the road into deep ruts, 
costly to repair. In the Cotes du Nord department a service was 
installed in which the tractor vehicle had driving wheels of 1534- 
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inch face, the load on each being 4.3 tons; there were two trailers, 
of g-tons weight, loaded. The maintenance cost of the road, which 
was 750 francs per mile per annum with an annual traffic of 237 
horses, rose to a little over 1,100 francs after the introduction of 
the motor vehicles, although these replaced one-third of the draught 
horses formerly employed; and even this outlay had to be increased 
later to maintain the normal up-keep, the excess being about 350 
francs per mile per annum. 

It is therefore apparent that in the use of steam vehicles, which 
are the heaviest yet perhaps the most convenient of all heavy 
weights, the primary consideration must be the roads over which 
they are to run. From this point of view, the lessons drawn by 
the British War Office from the Transvaal war seem to indicate 
that the steam motor vehicle is at least as serviceable on the velat 
as on the open roads of civilized sections, and perhaps more so. One 
point is that on the veldt the trucks need not take always the same 
track, but may turn out from the beaten way and pick out the most 
convenient course; increase in the width of the face of the wheels 
adapted to the character of the soil wi'l suffice to prevent their sink- 
ing in. 

Among the English and French manufacturers who have at- 
tained marked success in the construction of steam vehicles, de 
Dion-Bouton, Purrey, the Thornycroft Steam Motor Co., and the 


A 9-HORSE-POWER DE DION-BOUTON TRUCK, WITH LIQUID-FUEL MOTOR. 


: 
+ 

is 


904 THE ENGINEERING MAGAZINE. 


Lancashire Steam Motor Co., have devoted themselves especially 
to true motor trucks—that is, vehicles which themselves carry the 
load; the Société des Voitures 4 Vapeur Scotte and Monsieur 
Turgan, on the other hand, advocate the steam tractor, which tows 
loaded trailers. The mechanical features of both types are much 
alike—a small-tube water-tube boiler, with continuous feed; two- 
cylinder compound engines, placed forward under the chassis for 
tractors and toward the centre for trucks; transmission by gearing 
the rear axle or by chains to each wheel. All are designed to carry 
loads of 2 to 5 tons, on platforms of about 6 to 8-square-yards area. 
They have even been built to carry 10 tons net, but I am not at all 
disposed to favor these excessive weights, which involve many dis- 
advantages. 

Steam vehicles are in practical service in France and England in 
a great diversity of industries. In Paris may be seen a line of trucks 
built by Purrey, of Bordeaux, for the Say refinery. They have a 
closed box, for the transportation of sugar, and carry 10 tons daily. 
The boiler is of marine type, and the engine drives by chains the 


THORNYCROFT SIDE-LOADING LORRY, TO CARRY 4 TONS. 
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rear wheels, which have been specially studied to carry safely the 
great load placed on them—about 12 tons on the rear axle. The 
trucks have a powerful band-friction brake. A huge van by the 
same builder is used to move pianos from the Pleyel manufactory. 


HEAVY STEAM TRUCK FOR THE SAY REFINERY. 

Carries a 1o-ton load; built by Purrey. 
In England, following the War-Office tests in which Thornycroft 
received first prize, that maker has received various orders from 
municipalities, from the British and German ministries of war, and 
from some Indian governmental administrations. In France, neither 
the State nor any commune has as yet taken that course, because 
the competitions opened have too often shown that the operating 
cost of the steam vehicle was too high for our budgets. Exception 
must be made in the case of the steam sprinkler wagon built by de 
Dion-Bouton, which was placed on trial last summer in the Bois de 
Boulogne. 

It would not be surprising, moreover, if it should soon become 
apparent in England also that the disadvantages already referred to 
are a great obstacle to the development of the steam vehicle, from 
the point of view of economy; and the remedy is not apparent, be- 
cause evidently the dead weight of the steam automobile must al- 
ways be great, whatever the perfection attained in other points of 
its construction. 
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Turgan and Scotte wagons have already proved, by ample worx- 
ing trial, that they are reliable in operation. The artillery bureau, 
the department of the engineer-in-chief at Versailles, the Austrian 
ministry of war, various colonial offices (such as those which have 
charge of mines and quarries or of the vintage in Algeria), and 
many manufacturing and commercial establishments, have adopted 
the tractors of these makers. 


BATTERY OF ARTILLERY LEAVING THE LISBON ARSENAL, DRAWN BY A 40-HORSE- 
POWER BRILLIE TRACTOR. 


Liquid-fuel motors—which might rather be called internal-com- 
bustion-motor vehicles—both those using light hydrocarbons and 
those using heavy, are built by many makers; for it is easy to con- 
struct a delivery wagon carrying 600 to 1,000 pounds, or a truck 
carrying from 1,000 pounds to a ton, with the chassis of a touring 
carriage. Whenever the load passes the ton mark, however, there 
is ample room for the careful study of the construction of the 
vehicle ; and from that point of view the heavy-weight section of the 
International Automobile Exposition at Paris, in December last, was 
peculiarly interesting in its exhibits of recent work and study. 

Monsieur Eugene Brillié, who has devoted a large part of iis 
engineering career to the study of heavy motor vehicles, his automo- 
biles being built in the artillery works at le Creusot, showed three 
types of trucks :— 

1.—A tractor with 40-horse-power motor, for the Lisbon arsenal ; 
this vehicle, which carries a live load of 5 tons, consisting of artil- 
lery supplies, tows a battery of large siege guns with a total weight 
of about 15 tons. 
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SCOTTE AUTOMOBILE TRAINS IN INDUSTRIAL TRANSPORTATION, 


The upper one is hauling 24 hogsheads (‘‘demi-muids’’) weighing 190 tons, from Algerian 
vineyards. The lower is taking the under-body of a compressed-air tramway car, 
weighing about 19 tens, from the Lyons shops. 
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GILLET-FOREST INTERNAL-COMBUSTION-MOTOR VEHICLES OF VARIOUS TYPES. 


The upper one is a delivery wagon, about 600-Ib. load; the lower is a 12-horse-power truck, 
for a load of 2 tons. 
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2.—A truck with motors of 18 to 24 horse power, weighing 234 
tons empty and carrying a load of 3% tons. 

3.—A light truck with 10 to 12-horse-power motor, carrying 21%4- 
tons load on an empty weight of 2 tons. 

The Société Frangaise des Camions Automobiles Hagen has de- 
veloped its construction, but the mechanical principles of the system 
remain as described in this Magazine in April, 1904. The truck ex- 
hibited was of 3-tons net weight, and carried a load of the same 
amount; the motor is of 14 horse power, giving a speed of 6 to 7% 
miles on the level. 


THE NEW SCOTTE MILITARY TRACTOR, MODEL ADOPTED BY THE FRENCH MINISTRY 
OF WAR. 

A system which has been highly perfected during the past year 
is the fore-wagon of Monsieur Latil. This has the advantage over 
other systems of a very high load efficiency ; a load of 3 tons can be 
carried in a vehicle weighing only half that much, giving therefore 
a load-efficiency factor of 0.75. The 12-horse-power motor is hung 
from the chassis, and transmits by universal joint to the front 
wheels ; these, by a system of roller bearings, are made to act as both 
‘drivers and steerers. High mechanical efficiency is thus combined 
with complete practical utilization of the back portion of the vehicle. 
Thanks to this mode of arrangement, M. Latil has produced and 
‘exhibited a large van for carrying two horses, and this has just been 
put into use on the race-courses near Paris. 
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Among other builders of internal-combustion-motor vehicles for 
industrial use may be mentioned the Panhard-Levassor Co., Renault 
Bros., de Dion-Bouton, Delahaye, Peugeot, etc. The Société Gillet- 
Forest has retained the horizontal motor, permitting an excellent 
utilization of the surface of the chassis. This company is now con- 
templating a large automobile-carriage installation in Paris. 

In this connection it is interesting to give the daily operating 
costs of two of the most frequently employed types of commercial 
vehicles. Type A is the small delivery wagon with 7 or 8-horse- 
power motor, carrying a maximum load of about a ton. Type B is 
the large van with 12-horse-power motor, a cubic capacity of 6 to 7 
cubic yards, and a load-limit of about 1%4 tons. We will assume a 
useful daily travel of 371% miles. Garage is included in the general 
expense item, but in many cases garage will be secured on the shop 
or factory premises, and will therefore cost nothing. 


Type A Type B 

francs frances 
Gasoline (9% and 14% centimes a mile).. 3.60 5.40 
Lubricating oil 1.00 1.10 
Tires (9% and 11% centimes a mile).... 3.60 4.20 
Repairs (9% and 11% centimes a mile).. 3.60 4.20 
Motor man (Mécanicien-conducteur).. .. 5.00 5.00 
General expense, insurance, washing..... 2.10 2.40 
Sinking fund J 3.60 


Total daily running expense . 25.90 


These figures, which of course apply to Paris, are notably lower 
than horse traction in that city. . 

Colonel Renard’s continuous-propulsion road train, which we 
considered last year from the mechanical point of view on the ap- 
pearance of the first specimen in the Exposition of 1903, was this 
year represented by a series of vehicles designed for the great but- 
ter-shipping enterprise of Messrs. Bretel Bros., of Valognes, 
Manche. The locomotors are equipped with 50-horse-power Abeille 
motors, tested for more than 100 consecutive hours by the windmill 
dynamometer. Great improvements have been made in the pas- 
senger vehicles by the adoption of a six-wheel type which permits 
good utilization of the chassis. Several industrial installations of 
the Renard road train are now under way toward organization in 
France. 
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TYPES OF INDUSTRIAL MOTOR VEHICLES. 


CONTINUOUS-PROPULSION AUTOMOBILE TRAIN, RENARD SYSTEM. 
50-horse-power liquid-fuel motor; net load 20 tons. 


Important industrial use of automobile vehicles has been made 
in the French colonies, and notably in Madagascar. It may be of 
interest to survey them rapidly. 

In the early months of the year 1900, General Gallieni, governor 
of Madagascar, took out with him three Panhard-Levassor cars, and 
the first trials were made before the completion of the road from 
Beforona to Tananarivo. This road was finished January I, 1901, 
and Captain Griiss, ordnance officer to the governor, was at once 
charged with the organization of a regular service. Trial trips were 
arranged, the supply service organized, and the improvement of 
the road carried on until on May 20, 1903, an order of the governor 
instituted the mail service between Mahatsara and Tananarivo 
which went into operation June 1 following. In 1904 Captain Griiss 
made a most interesting detailed report ; from this it appears that the 
road followed between Mahatsara and Tananarivo is 155 miles long 
and runs through mountainous country, with many curves but with 
maximum grades of 9 per cent only. The “rolling stock”. consists 
of six automobile trucks of 15 horse power, and two 12-horse- 
power brakes, all of Panhard-Levassor make. Ordinary mails weigh 
from 1,300 to 1,800 pounds, but the French mail attains a weight of 
5,500 to 6,500 pounds and the eight automobiles are sometimes over- 
loaded and require thorough inspection after each trip. 
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The automobile drivers are colonial soldiers, almost all machinists 
by trade, and their apprenticeship on the road has been so care- 
fully directed that each vehicle can be safely trusted to the one 
operator aided by a single Malagassy assistant. Repair shops and 
stores of repair parts are distributed along the road, as well as gaso- 
line-charging stations. The 15-horse-power vehicles are arrangsd 
to carry four passengers, and in addition to officers and officials, 
many persons apply for passage on the automobiles, although the 
two-day trip to Tananarivo costs 192 francs, while the same journey 
may be made in native vehicle (pousse-pousse) in five days ata cost 
of only 150 francs. 

In seven months the motor vehicles made a mileage of 28,500 
and carried 106 tons of mail, 185 passengers, and 7 tons of per- 
sonal baggage. The total net cost was 89,000 francs. The running 
expenses were therefore 5.40 francs per ton mile, or 840 francs per 
ton for the carriage of the mail the whole distance of about 155 miles 
to Tananarivo. For the same service, individual contractors were 
formerly paid 1,000 francs a ton, and the journey occupied five or 
six days. The transport by automobile is therefore advantageous 
from a pecuniary standpoint, as well as in the matter of time. Pend- 
ing the completion of the railway, of which a 60-mile section was 
opened November 1, 1904, the automobiles will keep Tananarivo in 
regular and quick communication with the coast. 

Of electric automobiles I shall speak but briefly ; the number em- 
ployed in France is limited to the city delivery wagons of estab- 
lishments such as the Louvre and the Bon Marché, which are placed 
on an ordinary electric-carriage chassis. Electric vehicles for in- 
dustrial purposes, in fact, have not come into use even where power 
could be obtained at very low cost, partly because the dead weight 
is considerable—larger even than in the steam vehicle—and partly 
because the maintenance of modern accumulator batteries is very 
burdensome, especially in the case of vehicles subject to the vibra- 
tion, the jolting, and the shocks of city-street travel. Nevertheless. 
it ought to be said the Société des Automobiles Krieger and Messrs 
Mildé & Co. build electric delivery wagons which give excellent 
service in any case in which the rather high running expense is off- 
set by the advantages of the very smooth running of the vehicle. 

The Krieger company show a gasoline-electric truck—that is, 
one in which a gasoline motor drives a dynamo from which current 
is distributed to motors driving each wheel. The generating set may 
be used for operating a large search light when the truck is at rest. 
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MOTOR VEHICLES BUILT BY THE LANCASHIRE STEAM MOTOR CO. 


The lower one is a convertible tip-wagon and watering van, 5-ton or 1,000-gallons capacity; 
8-in. weldless steel tyres, wheels chain driven through the spokes, internal expanding 
brakes. The upper figure is a 4-ton colonial wagon, body steel-lined, wheels 
steel throughout; fire-tube boiler. 
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RECENT TYPES OF COULTHARD MOTOR VEHICLES. 


The upper one is a 6-ton steam-motor wagon; the lower is a 4-ton steam-motor tipping vehicle. 


914 


— 
; 
— PRINCE SMITH & Soni 
be 


TYPES OF INDUSTRIAL 


MOTOR VEHICLES. 915 


The Paris post office also introduced, in 1904, a large number of 

high-speed vans for the rapid handling of the mails within the city. 

In brief, the construction of electric automobile vehicles has reached 
a point of such perfection that they may be employed with entire 
safety for delivery wagons up to 3%-tons total weight. Beyond 
that, the internal-combustion-motor type becomes the most ad- 
vantageous. 

The automobile has become available as an industrial-transport 
agent because its construction has been perfected to the point where 
certainty of operation and of running can be guaranteed. Progress 
in the manufacture of liquid-fuel vehicles, moreover, assures a large 
reduction in the item of repairs (which constitutes an important 
element in the running expense) and for these reasons :— 

1.—The metals employed in automobile construction have been 
selected by the results of long experience, and they have a higher re- 
sistance with smaller weight than was obtainable formerly. Nickel 
and tungsten steels, nickel itself, phosphor bronze, the alloys of 
aluminium—these are constantly used now for parts requiring spe- 
cial strength or special lightness. These improvements have been 
perfected through the knowledge gained in the great races organized 
in France, which inspired and stimulated studies by which the whole 
automobile industry is now profiting. 

2.—Modern high-class machine tools, of which a very large prce- 
portion are of American origin, permit the mechanical production 
of parts with great accuracy and absolute interchangeability—an 
essential condition of manufacturing on a large scale. 

3.-—Finally, the arrangement of the various parts is now deter- 
mined by the principles of an exact experimental science, quite suffi- 
ciently developed to dictate certain general types as combining the 
best economy in manufacture with the greatest facility for inspec- 
tion, maintenance, and repair. Intending users need no longer be 
deterred, as they have been too often in the past, by the annoyances 
of a badly placed screw, or a spark coil continually out of order. 
Again it is to the races, and especially to the English “Reliability 

Trials,” that we owe the important advances toward perfection made 
in the last few years. 

Liquid-fuel vehicles may be replaced by electric within city limits, 
where cost of operation is subordinated to other considerations. For 
the transportation of heavy merchandise, which is requisite in cer- 
tain industries, recourse must be had to steam; but this demands 
very firm roads, and in any case it is prudent to limit the speed to 
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THORN YCROFT STEAM WAGONS FOR SPECIAL PURPOSES. 
The upper one is a street-watering and sprinkling wagon; the 700-gallon tank is interchange- 
able with a tipping body. The sweeper is removable, or replaceable by a squeegee. 
The lower picture shows a tank wagon to carry up to 7-tons load. - 
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6 miles an hour on the level and the weight to 3 tons on any one axle, 
so as to limit the deterioration of the road to a figure compatible with 
industrial economy. 
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CHART OF RELATIVE ECONOMY CF TRANSPORTATION BY VARIOUS AGENCIES. 

In any comparison of transportation costs, as between the auto- 
mobile and the railway, it must be borne in mind that railway car- 
riage implies trucking to and from the station, and incidental 
charges for storage, etc., which average in the total two or three 
francs per ton on all classes of merchandise. It then becomes plain 
that up to a certain distance the automobile which carries the goods 
from door to door must be the most economical. I shall not at- 
tempt to give absolute figures, for railway tariffs in different coun- 
tries differ widely according to the circumstances of the business, 
the districts, and the weight hauled. In France there are three tariffs, 
4, 8, and 16 centimes per ton per kilometre (about 614, 13, and 26 
centimes per ton per mile); platting, on a graphic chart, curves 
based on these figures and putting in curves for the automobile and 
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for horse haulage—the former at 18 centimes and the latter at 25 
centimes per ton per kilometre (29 and 40 centimes per ton per mile) 
we obtain the results shown in the accompanying figure. Carriage 
by automobile is more economical than carriage by rail, at any par- 
ticular tariff, up to the distance represented by the point at which 
the curve corresponding to that tariff enters the shaded area of the 
“domain of the automobile.” 

It is thus apparent that for merchandise paying the railway tariff 
of 4 centimes per ton per kilometre, carriage by automobile is the 
more economical up to a distance of 18 kilometres (11% miles) ; 
on the 8-centime per ton per kilometre tariff, the automobile is the 
more economical up to 30 kilometres (1814 miles) ; and on the 16- 
centime tariff, the automobile holds the advantage in economy up to 
130 kilometres (81 miles).* 

It is therefore plainly impossible to say absolutely that trans- 
portation of goods by automobile is more economical or less 
economical than similar carriage by rail. Manufacturers must study 
the particular conditions by which they are confronted, and it is only 
by taking these all into account that the solution of any particular 
case can be determined. 

There is, however, no question whatever that mechanically pro- 
pelled road vehicles are now potential utilities of the utmost value te 
the manufacturing industries, and that the occasions for their profit- 
able employment will become the more frequent as manufacturers 
become better informed of the agencies at their command, and as 
automobile builders acquaint themselves more fully with the in- 
dispensable conditions of economical industrial transportation. 


* Under similar conditions the limits of economy in horse haulage, as compared with 
the railway at the three tariffs mentioned, lie at 12, 19, and 34 kilometres. 
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THE STORES METHODS OF THE POND 
MACHINE-TOOL WORKS. 


By Horace Lucian Arnold. 


The stores department is generally acknowledged among shop managers to be that 
upon which the least satisfactory conclusicns have been reached in the matter of reorganiza- 
tion and modernization. With a hope of leading in the formation of a better practice and 
a fuller literature in this field, as we have had the privilege of doing in the field of cost 
keeping, ‘THE ENGINEERING MaGazINE has undertaken the publication of a series of articles 
descriptive of the working methods of a number of shops. The first of the group appears 
below. The Pond shops are selected for their known and established success. Their 
stores system represents the result of gradual growth and expansion, with successive ex- 
pedient adaptations to meet incoming conditions, but with- no radical attack upon the prob- 
lem of devising a system for a large shop.—Tue Epirors. 


HE Pond machine shop, in which the rough-stores room and 
the finished-stores room are included, is 1,007 feet long by 
100 feet wide. The rough-stores room is at the extreme 

western end, and the finished-stores room at the extreme eastern end 

of the machine shop, which does not stand exactly east and west. 

The rough-stores room occupies the northwest corner, approxi- 
mately, of the machine-shop floor, taking in about 40-feet square, 
with racks and bins on the east, and stores-keeper’s office and cast- 
ings floors on the west. 

There is a flush 24-ton scale platform, with railway track on it, 
between the rough-stores office and the racks and bins, and a 3,000- 
pound platform scale on wheels on the castings floor just north of 
the office, next the west wall. A small scale on a bracket against 
the bin frame completes the stores-keeper’s weighing outfit, and 
a small lever shear, two power hack-saws and cutting-off machines, 
all near the small round-stock rack and bins, complete the stores- 
keeper’s weighing and cutting machinery. 

Rough Stores Placing——Sma!l bars are racked under the second 
floor of the bins and shelves; this floor is reached by a short flight 
of stairs. Round and flat iron and steel in medium sizes are racked 
close to the stores room, out-doors, on the north side of the shop. 
The small sizes of round machine steel, up to 1%4-inches diameter, 
are racked in the stores room, as shown in illustration. The larger 
sizes of steel and iron bars are racked out of doors, about 400 feet 
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OUT-OF-DOOR RACKS FOR IRON AND STEEL BARS, 


The set in the lower picture are for heavy bars (space 1 in plan); those in the upper one 
are for medium and light bars (space 7 in plan). The views, taken after the snowstorm 
of January 25, suggest some disadvantages of out-door storage. 
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west of the stores-keeper’s office, between a railway track running 
into the works and an elevated railway trestle, these heavy steel- 
bars racks being replenished by an Industrial Works locomotive 
crane, which moves on the railway track as required. The round 
bars racked outside may run from 50 to 100 tons in quantity, accord- 
ing to the stage of replenishment. This stock is delivered by the 
railway, and unloaded to the racks by the locomotive crane. A 
plan sketch of the works is given, which will enable the reader to 
understand the lines of stores delivery. 


= 


2 ui! | 


100% ft: The Engineering Magazine 
SKETCH PLAN OF THE POND MACHINE SHOPS. 

1, heavy iron and steel bars, 400 ft. west of rough-stores room; 2, 2, railway tracks into 

shop; 3, rough-stores keeper’s office; 4, castings floor; 5, scale platform, 24 tons; 6, two 

floors of boxes and light-bars rack; 7, medium-bars racks, out of doors; 8, drawing room; 

9, main offices, Head, factory accountant, and finished-stores keeper; 10, finished 

stores; 11, boxing and shipping. 

Rough-Stores-Keeper’s Force.—Rough stores are delivered by 
the rough-stores keeper to the iron foundry, the smithy, the ma- 
chine shop, and the boxing and shipping floor. 

The stores keeper has three clerks and one trucker; several 
other truckers are used in the foundry and machine shop, some of 
whom are Africans. One of the clerks is the “record clerk,” or 
stores-keeper’s accountant, one is the castings clerk, and one is the 
forgings clerk. 

The record clerk, or store’s accountant, records all stores, re- 
ceipts, and disbursements, except iron castings. 

The castings clerk records the receipts of all castings, no matter 
where made of what material, on Forms 6; the Pond Company 
operates a large foundry and makes its own iron and semi-steel 
castings. These are kept in the yard out of doors, when made in 
advance of shop demands, or are sent directly to the stores keeper, 
who weighs and charges them to production orders, and delivers 
them—if small, by truckers; if large, on cars to the traveling cranes. 
The main floor is covered by four large electric traveling cranes, the 
south side has two smaller traveling electrics, and the north side, one. 

The forgings clerk reports deliveries of iron and steel bars on 
Forms 8, and makes miscellaneous deliveries, recorded on Forms 7. 
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Books Kept by 
Rough-Stores Keepers. 
—1. List of shop or- 
ders; large bound vol- 
ume. 

2. Stores- record 
books, separate volumes, 
filled from Forms 9. 

Eight of these are in 
use, Tengwall binders 
to take sheets 14 inches 
long by 10 inches high; 
Book A records screw 
FOUNDRY TRUCKMAN, TAKING A LOAD OF CAST- 


INGS FROM ROUGH-STORES CASTINGS CLERK To  ‘isbursements; B, tool 
MACHINE-SHOP CONSTRUCTOR. an d machinerv ste el 


bars; C, nuts, washers, steel, iron and fiber, woodruff keys, oil cups, 
bushings, oil pipes, chains, shear blades, carriage and machine bolts, 
and lag screws; D, miscellaneous; E, composition castings; I, pig 
and scrap iron, steel springs, steel plates, steel forgings, cap screws, 
round and flat iron; G, pipe fittings and pipes, steel castings, and 


additional screws; H, composition castings, files, drills, taps, and 
wood-screws. These eight books are made up of Forms 9, stores- 
record sheets, on which stores disbursements are recorded, charged 
against their respective order numbers—the “bin number,” “sample 
number,” or “piece symbol” being used, as taken from the “sample- 
number index book” in making all stores disbursements charges on 
lforms 3A, which are printed the same on both sides. (See illustra- 
tion, “Form 9.” 

3. Office orders. Let- 
ter press copy book, 
copies of Form I. 

4. Day-book record 
of rough stores received 
from all suppliers, fac- 
tory and outside. Gives 
the rough-stores keeper 
a date record, and is his 
warrant for certifying 
bills payable to outside 
suppliers. ROUGH-STORES-KEEPER’S DESK. 

5. Letter copy book : Space 3 in plan. 
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DETAILS OF ROUGH STORES, SPACE 6 IN PLAN ON PAGE 921, 
The floor in the lower picture is the platform of the scales. The stairs lead to the top 
bins. This is the entrance to the rough stores from the machine shop. The 
upper picture shows light bars racked under the top-floor bins. 
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SECTIONS OF THE FINISHED STORES, SPACE 10, PLAN ON PAGE 92I. 


The lower view shows large finished components; the upper, other portions of the finished 
stores, racks, and shelves, North East corner of the machine shop. 
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letters to hurry outside supplies, written on regular letter 
heads. 

6. Drayman’s receipts, stub book, Form 11. 

Bin Numbers.—The rough-stores room has about 1,500 separate 
bifs, of which about 900 have individual consecutive numbers, 
known as “sample” numbers. Each “sample number” designates a 
particular component, as “Sample 376,” which is a square-head cap 
screw, 5 inches long by 1% inches diameter. 


FINISHED STORES (SOUTH SIDE OF SPACE I0, IN PLAN). 


Sample-Number Index Book.—This is a scrap-book 6% inches 
high by 4 inches wide, made up of small blue-print sheets of small- 
scale drawings and size specifications of screws, nuts, washers, keys, 
and pins. Duplicate copies of this “index book” are kept in the 
drawing room, and many of the foremen also have copies. «“Sample- 
number” would legitimately translate into “piece (or part) symbol,” 
and when written calls for a certain kind of a piece of fixed dimen- 
sions. ‘Sample numbers” and “bin numbers” are two terms for the 
same thing. A “bin number” is a “sample number” painted on a 
card and the card nailed on the bin containing the article specified. 
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The “Order-Number Stores-Room Requisition.”.—When the 
drawings for an “order”—that is, a production—are completed, two 
or three “supply-sheet” tracings are made, one each for castings, 
forgings, and stores supplies; or, where there are only a few parts, 
“forgings” and “stores supplies” are combined on one sheet of trac- 
ing. Blue prints from these supply-sheet tracings go to the rough- 
stores room, the construction foreman, and the factory accountant. 

“Stock”-Record Sheets or Stores-Record Sheets.—“Stock” and 
“stock-room” are used at the Pond shops for stores and stores room. 
The title of this form is properly “stores-disbursement charges.” 
The title here used is “stores record.” 

Rough-Stores Replenishments.——The rough-stores keeper is also 
the purchase agent, and the finished-stores keeper is also the ship- 
ping clerk. The tool-room foreman is made the toolksteel-bars and 
rods keeper. 

All rough-stores replenishments are made by orders to sup- 
pliers, filled by the rough “stores keeper, acting as purchase agent, 
on Forms 1, which see, 

Form 1 is the only purchase form used by the Pond Machine 
Co., and is filled for purchases of all replenishments and supplies, of 
every description. These forms are kept by the general stenographer 
in the main office. About 3 p. m. each day this stenographer reports 
at the rough-stores-keeper’s office, about 600 feet from the stenog- 
rapher’s office, and writes the stores-keeper’s orders for the day in 
short-hand; he then takes them to his own office, 600 feet return, 
and there fills Forms 1 to satisfy the rough-stores-keeper’s requisi- 
tions, one copy only for each supplier for the same order date. “‘S. 
O.” stands for “shop order,” meaning. “production order,” and in 
case the requisition is to be charged directly and solely to a single 
S. O., this S. O. number follows the specification line, as, in the 
case of Form 1, filled to a supplier of steel-castings, ‘“B2-24-Steel 
Castings, P-26427-S. O. 28552.” “B2-4-Steel Castings, P-26426- 
S. O. 28734,” P. 26427 and P. 26426 being pattern numbers. 

On the day of filling the stenographer sends the order to the 
Head, in this case Mr. Stebbins, who vises the order and vivifies it 
by adding his signature. 

Foundry rough-stores are commonly placed in charge of the 
foundry superintendent. The Pond procedure is as follows, the 
rough-stores keeper acting as purchase agent and delivering his 
foundry-supply purchases in bulk directly to the foundry superin- 
tendent. 
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SEND MONTHLY STATEMENT TO PLAINFIELD OFFICE. 


THE POND MACHINE TOOL CO. 


NILES-BEMENT-POND CO. SUCCESSOR 


Order No, Plainfield, J, 2-190 


To 
Please furnish us the goods specified below 


Ship by at lowest contract rate. Send 


DUPLICATE INVOICES and Bill of Lading, for each lot of goods 


delivered. Mark Invoice and goods with above order number. 


Acknowledge receipt of order and state when you will ship. 


‘ 


Asper Invoice of 


The Enyineering Megazine 
FORM I, ROUGH STORES. ORDER TO SUPPLIER. 


Printed in copying ink, on white paper; 8% by 11 inches. 


Foundry Rough Stores.——Foundry replenishments are made by 
the rough stores-keeper’s dictation to the office stenographer (See 
Form 1, caption). Sand, facing, flour, nails, brushes, rosin, and all 
minor foundry supplies go directly into the keeping of the foundry 
superintendent and are charged in the lump to the foundry expense, 
and disbursed by the foundry superintendent to workmen with no 
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check or memorandum. Foundry fuel is treated in the same man- 
ner, the coal, coke, and wood being charged to expense and delivered 
to the foundry superintendent, who keeps individual heat and cupola 
accounts of fuel used and metals charged. The rough-stores keeper 
weighs the loaded coal cars as received, on a track scale located 
about 500 feet west of the machine shop, and weighs the empty cars 
after unloading, crediting the difference in weights to the supplier. 

The foundry metal supplies, pig and scrap iron, are purchased 
on the superintendent’s requisition on the rough-stores keeper, using 
Form 2, and when received are piled near the foundry, where they 
are subject to the superintendent’s order to the melter; the original 
memorandum of the melter’s daily charging weights and materials 
is sent to the works accountant through the rough-stores-keeper’s 
office, where a memorandum is made of the pounds of pig iron 
and pounds of scrap used for the day, with no reference to order 
numbers. A separate account is kept with each cupola, on form 
blanks 4 which see, with caption. 


RECEIVED 


Date. 


The Engincering Magazine 
FORM 2, ROUGH-STORES-KEEPER’S RECEIPT FOR FOUNDRY-SUPPLY METALS. 
Stiff manila card, 6 in. square; ruled in red and printed in black. Form 3 is precisely 
similar, except that the word ‘“‘Received” is replaced by “Taken Out.” 


Form 2 is the rough-stores keeper’s receipt for foundry-supply 
metals only—pig and scrap irons, received from suppliers in re- 
sponse to orders made on Form 1. 

Form 3 is used to record the melter’s daily requisitions for each 
cupola in blast. Forms 2 and 3 are tacked one on each side of a 
thin board, same size, and this “target” is kept in a covered box 
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fixed adjacent to any out-of- 
doors pile of pig iron, or 
scrap, foundry stores. Form 
2 is filled by the rough-stores 
keeper when material is add- 
ed to stores on hand, the pre- 
vious Form 2 being removed 
from the target and sent to 
the factory accountant. 

Form 3 is nailed to the tar- 
get blank, when a new Form 
2 is fixed to the target. 
Forms 3 are filled daily by 
the foundry clerk to satisfy 
the melter’s requisitions. 
Forms 2 and 3 are removed 
together and sent to the fac- 
tory accountant upon receipt 
of a pig-iron or scrap-iron 
replenishment. 

The individual cupola 
charges and productions are 
recorded on Forms 4. 

The daily memorandum of 
castings is filled in by the 
castings clerk on Form 5, de- 
livered to the stores keeper, 
and held in the stores room 
as long as it is useful. Form 
6 is filled out from the daily 
records of Form 5, and serves 
to fix the date of the receipt, 
by the stores room, of indi- 
vidual components—often an 
important matter. Form 7 is 
the stores-room delivery- 
clerk’s component charge 
sheet against production-or- 
der numbers, filled out by him 
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The Pond Machine Tool Co. 
NILES-BEMENT=POND CO, , 
SUCCESSOR 
Report of Heat in __________ Cupola 
Pig Iron. Ibs. 
Total Pig, “ 
Scrap. “ 
|_ Waste. 
Total Scrap and Waste, = 
Total Iron Charged, be 
Fuel. Coal, ibs, 
Coke, 
Total Fuel, 
Flux. Ibs. 
Total, 
PRODUCE 
Perfect Castings, lbs, 
Imperfect “ 
|__Total Product, 
Loss in Melting, 
The Engineering Magazine 


FORM 4. INDIVIDUAL CUPOLA RECORD. 
Filled from the melter’s reports by the foundry 
clerk, and sent by him to the rough-stores 
keeper, one day late. Kept until castings 
clerk can weigh the castings produced and so 
fill the credit spaces under “Product”; then 

sent to factory accountant. Form is 4 

by 11 in., white paper, 


from Forms Ag and Bo, valued by the stores-room accountant, and 
sent in daily to the factory accountant. 


Form 8 is similar, but applied 
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Castings Received 


REMARKS. No. of Pcs, Order No. 


The Magazine 
FORM 5. STORES-KEEPER’S DAILY MEMORANDUM OF CASTINGS RECEIVED, 


Filled by castings clerk, and held by stores room as long as useful. Supplies the data for 
Form 6. 8% in. wide by 10 in. high, white paper, blocked in pads. 


Report of FOUNDRY CASTINGS. 


DELIVERED TO MACHINE SHOP 


199 


FoR 
ORDER NO. | SYMBOL] QUANTITY AND DESCRIPTION WEIGHT | PRICE] AMOUNT 


The Engineering Magazin- 

FORM 6. INDIVIDUAL CASTINGS-COMPONENT CHARGE RECORD AGAINST TRODUCTION- 
ORDER NUMBERS. 


Filled by rough-stores castings clerk as castings are sent to constructing or erecting fore- 
men, and sent daily by stores keeper to factory accountant. Manila paper, 8% in. high by 
12 in. wide. The cut shows the column headings and mode of ruling, in reduced scale. 
Forms 7 and 8 are identical in every way, except the former is headed ‘‘Store-Room 
Report of Miscellaneous Material and Supplies Delivered to Machine Shop,” and the 
latter “Store-Room Report of Bar Iron and Steel Delivered to Machine Shop’’; these are 
filled by the stores-room delivery clerk from Forms Ag and Bo, examined and valued by the 
stores-reom accountant, and by him sent in daily, with values fixed in detail, 
to the factory accountant. 
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ORDER NO, 29874 


2 SCREWS 


BED WORKS 


FOR LATHE WITH SEPARATE CHA 


PINS 


32 & 36 TRIPLE GEARED LATHE 


NGE GEARS 


3 NUTS 


WANTED) 


to || WANTE 
|| SAMPLI 


| Index Plate 


84] 4737 276'| P. 8929 F. 4684 1 
232] 4" | 276 | 6” P. 9008 

249/34" P1840) ={_5 || 330] Rack 

287| 36” Rack 420] 4” P. 9386 * 

856] 1” SA. 2, Oil Cover| 


KHYS 


* 2? Ke 4684 1 


Fox 1 Keyl P. 10348 


P. 116 


97 Index Plate 


Oil Cover 


CRANK|WRENCHES 


5 Straight Wrench 


14 | % Sq. Straight Wrench 


J.H. WILLIAMS & CO. 


811 |Hexagon Box Wrench, for 1%) 


St'd Nut 


DROP FORGED WRENCHES 


U.S. Standard * 


| %" U.S. Standard 


# 4 for each} Leg 


*_2 for each Pair of Trips 


* 1 for La, with Taper Att, 


Issue on Foreman’s Orgen * 


__*]* 1 for La. with Forming Altt. 


2 for each Piece of Rack 


STOCK SUPPIES 


ORDER NO, 
12.23-04 


FORM A 9. 


draughtsman’s lettering on the original. 


to forgings or bars, instead of castings. 
drawing room, together with a sufficient number of separate sheets of 
the same size (blue prints) specifying castings and forgings com- 
ponents for the same production-order number. 


The Engineering. Megazine 


DRAWING-ROOM REQUISITION. 


Blue print, 10 by 12 in. The printed text on this reproduction of course appears as 
Sent to rough-stores keeper, copied by him into his 
“shop orders” book, and sent to the stores accountant by whom it is used in filling 

Form 9, upon which the items are separated into related groups. 


Forms Ag are made in the 


Forms Ao are sent 
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DRAWING OFFICE 
OF 


THE POND MACHINE TOOL CO. 


Plainfield, N. J., 


Order No. 


Stock Room deliver to Machine Shop the material required 
by specifications attached. When stock is delivered record on 
specifications the weight and number of pieces. Send to the 
Factory Accountant a daily record of stock delivered for this erder. 


Filled 


In Charge 


FORM BQ. PRODUCTION-ORDER COMPONENT-CHARGE INSTRUCTIONS FROM DRAWING- 
ROOM TO STORES KEEPER, 


Filled by drawing room, sent to stores keeper, by him satisfied and sent to factory account- 
ant. Green paper, 8 in, wide by 5% in. high. 

to the rough-stores keeper, and the specific titles are copied into the 
“shop-orders” bound book, by him; this book is simply his sequence 
memorandum of production-order numbers, for his reference only, 
with no values recorded. 

Forms Ag are given by the rough-stores keeper to the stores ac- 
countant, who fills Forms 9 from Forms Ag, separating the items 
into related groups on Forms 9, which are afterward made into sepa- 
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19 __| THE POND MACHINE TOOL CO. 


No.139200 oraer No. No. 189200 


Mr. 


Please supply my department, for use on order 


Foreman. 
Foreman will be held responsitile for all goods issued on this order 


FORM 10. “THE RED ORDER.” 
Numbered consecutively, and bound in stub books of 500 each, 5% by 10 in. over all, the 
order being 6 and the stub 4 in. wide. Filled by any foreman and 
satisfied by rough-stores keeper. 
rate volumes in Tengwall binders, each component having a bin- 
inventory column at extreme right, verified by actual semi-yearly 
count and survey. 

Forms Ag are next given to the stores-keeper’s delivery clerk, 
who satisfies them with deliveries from stores to the construction 
foreman having the production order in hand. 

Form Ag has Form Bg pinned to it when sent from the drawing 
room to the stores room. 

For minor orders Form Bog is used alone, without Forms Ag, or 
9, is satisfied by the stores keeper, and sent to factory accountant. 
Larger orders or orders requiring more detailed information, are 
pinned to Forms Ag, and the two are sent, fastened together, to the 
stores keeper. 

Form 10 is known in the Pond shops as the “red order”; it is 
filled by any foreman and is either satisfied on presentation to the 
rough-stores keeper by immediate delivery of the requisition, or at 
his option is sent to the Head for his approving signature. If the 
requisition is not in stores, Form 1 is filled to procure the satisfac- 
tion. Form Io is made to bridge all the gaps in the Pond factory 
requisition procedure, and is used for replacements of components 
missing after supposed delivery to a construction foreman, for inci- 
dental forgings, and by the tool-room foreman for all forgings or 
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castings or other material needed to fill a general small construc- 
tion order from the drawing room, issued and vitalized by the chief 
draftsman, as for example:—‘The following work to be done and 
returns made to factory accountant of time on same; 
12 Counterbores, Sa. 334. 
(Signed) Geo. E. Greenleaf. 
Send to Mr. Newman.” 

Mr. Newman, foreman of the tool room, would fill a Form 10 
blank and present it to the rough-stores keeper to obtain material— 
or, in case the tool-room foreman desired a new machine tool, the 
same Form 10 would be filled and transmitted to the rough-stores 
keeper ; in this case the Form 10 would go to the Head for his vivi- 
fying signature. - 

The Pond tool room is divided into two departments, located in 
a single enclosure, but having two heads, of equal rank, the fore- 
man of the tool-room, and the foreman of the tool-makers. The 
foreman of the tool-room keeps up the supply of all cutting tools 
produced by forging, tempering, and grinding only, and also keeps 
up the supplies of files, emery, emery paper and cloth, and repairs 
on taps, dies, and arbors. Where machine work is required the fore- 
man of the tool-room notifies the foreman of tool-makers, by word 
of mouth or by a written communication, and the foreman of the 
tool-makers then fills Forms ro to satisfy. In case of lathe and 
planer forged tools, the foreman of the tool-room fills Forms 1o for 
tool steel needed, which forms are satisfied by the rough-stores 
keeper, the tool-steel bars being delivered to a private locked tool- 
steel store and the key held by the tool-room foreman, who issues 
forging orders on “yellow” forms, not shown here, and presents 
them with needed tool-steel bars to the tool-smith. 

File replenishments are made by requisitions on Forms Io, sent 
to the rough-stores keeper. Taps, dies and reamers, new, are bought 
from outside suppliers, the repairs only being made in the tool room, 
Requisitions for replacement are made on Forms Io. 

Form 11 completes the list of form blanks used by the rough- 
stores keeper. As will be noted, the rough-stores business is trans- 
acted in long-hand, some entries being twice written. The system 
in use has grown up from next to no system at the beginning, forms 
which seemed to meet imperative requirements being added from 
time to time. Cards are not used at all, and there is no check on the 
tool-steel-bars keeper. Medium and large iron and steel bars are 
racked outside the shop. The rough-stores keeper’s office is. en- 
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closed, is small, and is crowded. The rough-stores racks and bins 
are all unenclosed, standing open to access by workmen from the 
main floor. The bins are on two floors, are poorly lighted, and have 
electric bulbs between the banks of bins. Originally each bin had a 
“sample” of its contents fastened outside; this is not now invariably 
the case, numbers being used, but the word “sample” is still re- 
tained in the Pond rough stores phraseology. The rough-stores 
room is about 600 feet from the drawing room, and from the fac- 
tory accountant’s and finished-stores keepers’ desks. The drawing 
room, finished-stores keeper, factory accountant, and rough-stores 
keeper communicate often, leading to many miles of travel on foot 
daily. 


wo. 141700 wo,_14700 
= — 
Received from_ 


Received from__ 


FORM II. ROUGH-STORES-KEEPER’S DRAYMAN’S RECEIPT. 


Stub book, 334 by 8 in., consecutively numbered; thin yellow paper. Used for draymen’s 
deliveries to rough stores only. 


The Pond Finished Stores.—These are kept on about 200 feet 
of the machine-shop floor, at the easterly end, unseparated from 
the machine shop, and are in charge of a finished-stores keeper (who 
is also the shipping clerk) and one helper. The Pond finished 
stores are received wholly from the machine shop, and are composed 
of completed machines and components of production orders in 
progress. The finished stores have no separate books and no place- 
ment list is made. The parts are large, and though pieces may re- 
main in store for years, all parts belonging to one order number are 
placed as close together as may be, and no inconvenience results. 
Stout shelving is racked in several rows across the easterly end, 
and there are some iron cross-arm racks next the shelving, for long 
slender pieces, screws, rods, and the like. Then comes a long -floor 
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DRAWING OFFICE 
THE POND MACHINE TOOL CO. 


Order No. Plainfield, N. J., 190__ 
Storekeeper: Furnish Machine Shop _. parts below. 

jor 
PARTS REQUIRED ARE MARKRED X ORDER ORDER 


|__ Driving works, 


_Driving shaft, 
shaft, 
Table, 
|__Front side saddle works, 
Front side saddle feed works, 
| _ Back side saddle works, 
|__ Back side saddle feed works 
ide saddle click t 


end leg castings, 


middle leg castings, 


Main counter, 


Elevating counter, 


ft. in. of table rack, 


pairs of track oilers. 


Slotting attachment, 


Slotting attachment counter, 


Screw cutting attachment, 


Joint in bed, 


Motor and necessary parts. 


Box for sea shipment, 


Wanted 


Completed 


FORM I, FINISHED STORES. DISBURSEMENT TO FACTORY CONSTRUCTOR. 


Filled by the drawing office, and sent for satisfaction to finished-stores keeper. 7% in. 
wide by 11 in. high, white paper. Vertical column rules under the words “order,” 
with a narrow column to the left for the X mark, have been omitted by the engraver. 
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DRAWING OFFICE 


oF 


THE POND MACHINE TOOL Co. 


Plainfield N.J. 190 


Storekeeper, Furnish 


Wanted, 
Delivered, 


The Bagineering Magazine 


FORM 2, FINISHED STORES. REGULAR PRODUCTION SHIPMENT ORDER, USED ALSO 
FOR REPAIRS OR REPLACEMENTS FROM FINISHED STORES. 


Brown paper, 5% by 8% in., blocked in pads with white interleaves for carbon copy. 
Filled in type-writer by the drawing room; original sent to finished-stores keeper and dupli- 
cate retained and filed. When satisfied, the order is so marked and dated by the 
stores keeper and returned to the drawing room. 


space of piled components, completed machines and large com- 
ponents standing separately on the floors. The finished stores are 
covered by the main and side traveling cranes. The boxing is at 
the westerly end, south of the rough-stores room. 

The finished-stores keeper has a desk in the factory-account- 
ant’s office, nearly midway of the machine shop, and across the shop 
from the drawing room. ‘ 

Finished-stores disbursements are made by the finished-stores 
keeper to satisfy requisitions made by the drawing-room superin- 
tendent only. The finished-stores keeper keeps no books, and keeps 
and fills four form blanks only. 

Form 1, is (1) a finished-stores requisition by the drawing room, 
filled by the drawing room, sent to the finished-stores keeper, and 
satisfied by delivery of the specified components to a factory con- 
structor; (2) Form 1 is used as the factory production order, same 
order number as (1), with specifications added as required. 

The “wanted” and “completed” are date lines, are superfluous, 
and are not filled. 

Forms 1, when satisfied, are attached by the finished-stores 
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keeper to the production order, same number, and sent with it to the 
drawing room. 

Form 2 is the regular production shipment order, also used for 
repairs or replacements from finished stores. It is satisfied by de- 
livery of the specified articles to the shipping clerk, marked de- 
livered, with delivery date, attached to order, and returned with 
order to the drawing room. 

Form 3, finished stores, is filled in manuscript in the drawing 
room and sent to the finished-stores keeper. It is used where sub- 
stitutions of production details are made, to return superseded parts 
to finished stores. It is satisfied by the signature of the finished- 
stores keeper, and sent to the drawing room. 

Of course, though not in this story, all orders and attached docu- 
ments go from the drawing room to the factory accountant. 

This is the one and only form blank used by the finished-stores 
keeper solely. It is the “waiting” stores receipt, filled and signed 


STORE CREDIT ORDER. 


No. 2100 mr 


Finished parts returned on Order No. Machine. 


Please credit same Made on Order No. 


LBS. || AMOUNT |WorRK jj AMOUNT 


Received by Storekeeper 


Che Engineering Magazine 
FORM 3, FENISHED STORES. USED FOR SUBSTITUTION OF DETAILS IN PRODUCTION 
ORDERS. 


Filled in manuscript in the drawing room, sent to the finished-stores keeper, satisfied by his 
signature, and returned to drawing room. Gray paper, 7% by 8% in. 


i 
NO. | MAT. ee 
| 
ie 


THE ENGINEERING MAGAZINE. 


STORE RECEIPT. No. 6602 


Received 190  onorder 


The Engineving Magazine 
FORM 4, FINISHED STORES. “WAITING” STORES RECEIPT. 


Numbered consecutively in a stub book; thin yellow paper, 4 by 5% in. Filled and signed 
by stores keeper on receipt of finished components waiting assembly or shipment. Pinned 
to production order and sent to the drawing office on 
completion of the order. 


by the finished-stores keeper on receipt of finished components (com- 
monly from a factory constructor, possibly from rough-stores 
keeper) which components are to be held by finished-stores keeper 
until required for assembling in the completed machine or for ship- 
ment to a.purchaser. The finished-stores keeper is also the shipping 
clerk. Forms 4 are pinned to the production order and both are sent 
to the drawing office on completion of order. 

The most difficult problem of the long shop is the locating of the 
offices and the points of entrance for materials and exit for finished 
product so as to give the shortest lines of official communication and 
travel, with the fewest handlings and shortest transportations of 
work in progress. If all the officials are grouped at about the mid- 
dle of the works, in offices just above the cranes, with rough stores 
on one side of the principal entrance and exit, and finished stores and 
the shipping room on its other side, and the drawing room above the 
offices, with the blue-print and photographic department yet above 
the drawing room, a good architectural effect is gained by the ele- 
vated structure in the middle of the long shed; the drawing room is 
up out of the dust, the blue-print and photographing rooms are well 
lighted, and the officials can be placed close to each other and their 
fields of duty. If supplies come and product goes chiefly by rail or 
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water, it becomes imperative that the materials entrance be crosswise 
of the shop, and it is also very convenient to have a driveway across 
the middle of the main floor, under the offices, and a cross-wise cor- 
ridor on the office floor above the driveway, so as to give straight 
through travel from the street to the heavy transportation way. 

While it is perhaps both desirable and possible to confine offi- 
cial communication mainly to writing, many occasions demand oral 
communication and face to face interviews between officials, and 
even with the best arrangements of central telephone office in the 
reception room added to a constantly traveling messenger service, 
factory officials often find need for talking personally to each other. 

The shortest lines of rough-stores and work-in-progress trans- 
portation are had by the midway rough stores and finished stores 
and shipping room, and all these considerations seem to point to 
the desirability of the elevated offices located at the middle of the 
long shop, though this is not the usual arrangement. The factory 
plan is yet a matter for debate—the cross, the hollow-square, the L 
and E forms all finding advocates, while a 1904 construction places 
four factory buildings, one 800-feet long and three each 500-feet 
long, east and west length, parallel to each other about 100-feet 
apart, on a flat plot with no rail or water communication estab- 
lished, so that the constructor was free to choose his factory plan. 

In the Pond shops the main office and drawing room and finished- 
stores-keeper’s desk are not far apart. The rough-stores keeper and 
purchase agent is 600 feet away, and the boxing and shipping is 
800 feet from finished stores. This arrangement makes long lines of 
travel for both rough and finished stores and the keepers thereof, 
who act respectively as purchase agent and shipping clerk in addi- 
tion to having charge of the stores. 

The photographic illustrations were taken during and immedi- 
ately after a heavy snow-storn, and do not give a favorable impres- 
sion of out-of-doors racking of bars. 

Both rough and finished stores seemed to be well kept, though 
the rough-stores-keeper’s office had not room enough for the storage 
of the large volumes which must accumulate under the record sys- 
tem employed. 
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THE SUPERHEATING OF STEAM, AND ITS 
INFLUENCE ON ENGINE ECONOMY. 
By R. Neilson. 
I. MODES OF SUPERHEATING, AND TYPICAL FORMS OF CONSTRUCTION. 


Mr. Neilson’s paper is the first of three dealing comprehensively with the ‘most interest- 
ing factors in the economy of the modern steam engine—superheat and vacuum. The cur- 
rent part discusses the various modes of superheating and types of superheaters; the second 
takes up the effect of superheat on engine efficiency; the third covers the subject of vacuum— 
forms and operation of condensers and their influence on the economy of the power plant.— 
Tue Eptrtors. 

UPERHEATING steam—that is raising its temperature 

above the boiling point corresponding to its pressure—is by 

no means a new thing. It was proposed by Joseph Hately 
in 1768* ; and there are several instances of steam being superheated 
for the purpose of economy prior to 1835. There are, however, diffi- 
culties in connection with the production of superheated steam and 
difficulties in connection with its use in reciprocating engines; and 
these difficulties, although they were at no time insuperable, have no 
doubt been the cause of superheated steam not being extensively 
used until the last few years. 

In the production of superheated steam there has been the diffi- 
culty of preventing the superheating tubes (for tubes have almost 
always been used for this purpose) from being at times seriously 
overheated, and there has been the difficulty of getting from the 
superheater a constant supply of steam at even approximately uni- 
form temperature. In the use of superheated steam with reciprocat- 
ing engines there has been the difficulty of lubricating the working 
parts exposed to the steam, and the difficulty of preventing a fracture 
in the cylinder or connected parts owing to difference of expansion. 

If the demand for steam varies greatly and varies rapidly, and 
especially of the changes in demand are unforeseen, then, whatever 
be the method of heating the superheating tubes, there will be great 
difficulty in always obtaining the same temperature in the steam 
leaving the superheater, unless some automatic device be used where- 
by the rate of supply of heat to the steam can be made to vary with 
the rate of discharge of the steam from the boiler to the engine or 


* Specification of Patent No. 895 of 1768. 
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engines (by way of the superheater). If a reservoir or receiver 
could be provided for the steam between the superheater and the 
engine or engines, so that the flow of steam through the superheater 
would not vary so greatly as the rate of consumption of steam by 
the engine or engines, the temperature of the superheated steam 
could (without any automatic device) be more readily kept approxi- 
mately constant. The cost of such a reservoir would however be 
great, and heat radiation losses from it would also be great. The 
idea therefore seems hardly practicable. 

It is of course desirable in almost all cases that the steam should 
leave the superheater at a constant temperature. This temperature 
is that which is judged in any particular case to be the best for 
economy, considering all things. If the temperature of the steam 
falls below this, the engine, as a rule, will fall off in efficiency; if the 
temperature rises above this, the engine may be exposed to risk of 
damage. It is true that some steam engines will stand a very high 
temperature of steam without any risks being incurred; but, even 
with these engines, there is bound to be a best temperature, or 
range of temperature, at which to work, although what this best 
temperature is may not always be known. 

In considering superheating from the point of view of economy 
to the steam-engine user, it is of course necessary to take into ac- 
count the depreciation of the superheating plant and the effect of 
the use of superheated steam on the depreciation of the steam en- 
gine, whether that engine be of ordinary construction or specially 
constructed for use with superheated steam. The risk of accidents 
which will totally disable the superheating plant or the engine for 
a long or short period must also be taken into account, not only as 
regards cost of repairs but as regards possible losses due to stop- 
page or shortage of power. 

The difficulties and dangers connected with the production and 
use of superheated steam vary greatly with the method adopted for 
heating the superheater tubes. We may conveniently divide the 
methods into four classes, as follows :— 

Method 1.—Heating by a furnace, independent of the boiler fur- 
nace. 

Method 2.—Heating by the hot gases (products of combustion, 
etc.,) passing from the boiler furnace to the chimney. 

Method 3.—Heating by the hot gases before these have ceased 
to act on the boiler. 

Method 4.—Heating by a fluid which is itself heated by the hot 
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FIG. I. WATKINSON’S GAS-FIRED SUPERHEATER. 


Built by Mechan & Sons, Glasgow, for Colville & Sons’ steel works at Motherwell, Capable 
of dealing with 260,000 lb. of steam per hour. Steam pipes leading to and from 
the superheater are each 2 ft. diameter. 


gases to a higher temperature than the required temperature of the 
superheated steam. 

These methods will now be considered one by one. It should be 
explained that no attempt is made in this article to describe all the 
important forms of superheaters; my object is only to exemplify the 
various methods of superheating. 

‘Method 1. Employing a Furnace Independent of the Boiler 
Furnace.—By this method the superheater is quite distinct from the 
boiler and the firing of the boiler does not in any way affect the 
superheater. An example of this method is given in Figure 1, 
which shows a Watkinson superheater quite distinct from any boiler 


SS 
‘ 
. 
SY | 

| . 

y YQ) 

N cee SSS 
SN WSS QZ : 

2 \ WN 
| WX 
| N WSS 


THE SUPERHEATING OF STEAM. 945 


and fired with producer gas. The gas enters the superheating cham- 
ber from the flues A as shown in the arrows, and is met by air from 
the gas main G. The products of combustion come into intimate 
contact with the tubes of the superheater and then leave by the 
flues F. The steam is arranged to flow in counter-current fashion 
to the hot gases. The steam is admitted to the outside drums H H 
and passes through the outer sets of inverted U tubes to the inter- 
mediate drum I, and then through the inner sets of U tubes to the 
drums K from which it is led away to the engine. Prof. Watkinson 
informs me that since the installation of these superheaters, the 
rolling-mill engines have been found to run much more rapidly than 
with saturated steam. Plates which previously took 4% minutes 
to roll now take 214 minutes. This quickness in rolling is of course 
a very important matter. 

In the Watkinson superheater the tubes in each bank are spaced 
very closely together, with the idea of causing the hot gases to pass 
through very narrow spaces and thus to deprive them of a great 
amount of heat at each bank. 
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FIGS. 2 AND 3. CROSS SECTION ON LINE C D AND SECTIONAL ELEVATION, BABCOCK 
AND WILCOX INDEPENDENTLY FIRED SUPERHEATER, 

This method of superheatiug allows of the superheater giving 

a very uniform supply of heat. As, moreover, the supply of gas 

and air can be turned ou only after there is a sufficient flow of steam 

through the superheating tubes and the heat supplied. to the tubes 
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can to a great extent 
y) be regulated with 
comparative ease, it 
should not be difficult 
= \Y Y in most cases to pre- 
Y vent injurious over- 
YY heating of the tubes 
and to prevent seri- 


ous irregularity of 
the temperature of 
the steam leaving 
them, even with great 
variations in the sup- 
ply of steam. It is 
only in a few cases, 
however, that a sup- 
ply of producer gas 
is available. When 

such a supply is not 
FIG. 4. INDEPENDENTLY FIRED SUPERHEATER, CON- 


STRUCTED BY THE RHEINISCHE DAMPFKESSEL @V@ilable, a special 
MASCHINENFABRIK BUTTNER, VERDINGEN A. R. furnace must be pro- 


vided for the superheater. A superheater fired by its own independ- 
ent coal furnace is illustrated in Figures 2 and 3, which show a con- 
struction adopted by Messrs. Babcock & Wilcox. The products of 
combustion from the grate pass over the bridge B and through the 
perforated wall W. This wall acts as an accumulator or reservoir of 
heat. The hot gases then pass upwards among the tubes as shown 
and down through the side flue F ta the chimney. The steam enters 
at A and is divided into two portions, one passing into each half of the 
superheater. After passing through the tubes, which are of U shape, 
the steam is led to the outlet O. It will be seen that the tubes are 
arranged in sets of four. Caps are provided, one for each four tube 
ends, these caps being held in place by the small bridges 
R. A safety valve is placed on the inlet pipe. A by-pass P is 
provided so that when desired the gases can be shunted direct to the 
flue F. 

Another example of an independently fired superheater is given 
in Figure 4, which shows a superheater constructed by the Rhein- 
ische Dampfkessel und Maschinenfabrik Biittner. In this super- 
heater tubes of considerable length are employed, these being bent 
into zig-zag fashion as shown and arranged each in a vertical plane. 
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FIG. 5. CRUSE SUPERHEATER COMBINED WITH FEED-WATER HEATER. 
A B, vertical section; C, bottom saturated-steam collector; C', steam pipes to C; D, steel 
superheater tubes; E, top superheated-steam collector; E', steam pipes from E; F, feed-water 
supply from main; G, downcomer pipes to bottom drum, M; H, bottom drum (back); H?, con- 
necting pipes from H to K; J, downcomer pipes from N to H; K, bottom water collector; 
L, controlling water connecting pipes; M, bottom drum (front); N, top water collector; O, 
water-heater—4-inch steel tubes, 61-inch pitch; O', headers for O, 6 inches square, 6% 
inches pitch; O?, connections to drums; P, top drum; Q, hot-water outlet to feed boiler; 
R, top connection between P and N;; S, circulating connections; T, steam drum; V, blow-off 

and mud tap; W, cold feed for regulating temperature of superheat; X, furnace 

bars; Y, arch; Z, drain pipes. 

By uncoupling any tube from the upper and lower headers, the tube 
can be removed through the front doors. 

When an independent furnace is employed to fire the super- 
heater precautions must be taken to prevent the superheated 
tubes nearest the fire being seriously overheated. The Cruse 
Controllable Superheater Company of Salford combine a _ feed- 
water heater with a superheater and cause the hot gases to act first 
on the water tubes so that, when the gases reach the first tubes con- 


taining steam, they are at a temperature not above 1,400 degrees F. 
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Figure 5 shows a construction of superheater designed by this com- 
pany. O indicates the feed-water tubes which extend nearly hori- 
zontally between two headers, the whole feed-water part of the con- 
struction being arranged somewhat after the nature of a Babcock & 
Wilcox marine boiler. The hot gases, after ascending through be- 
tween the feed-water tubes, pass downwards between the superheat- 
ing tubes D through which steam passes in counter-current fashion. 
This combined feed-water heater and superheater is intended to sup- 
ply hot water to a battery of boilers and to superheat the steam from 
the same. F is the feed-water supply from the main, and Q is the 
hot-water outlet to the boilers, C is the saturated-steam collector and 
E is the superheated-steam collector. The special feature of the 
Cruse superheater will be referred to later on. 


FIG. 6. WATKINSON GAS-FIRED SUPERHEATER PROVIDED WITH ITS OWN GAS 
PRODUCER. 


When an independent furnace is employed to fire the superheater, 
this, instead of being of the ordinary kind, such as that just de- 
scribed, may be of the producer type. An exemple of this is given in 
Figure 6 which shows a Watkinson superheater provided with its 
own gas producer. A is the producer in which the producer gas is 
formed, air being drawn through the grate G and steam forced 
through the blower B. The producer gases pass out of the top of the 
producer to the chamber C, where they meet with air which enters 


4 
L 
Alnininin 
we | | 
\ A | | | 
3 

== ‘G The Engineering Magazine 


THE SUPERHEATING OF STEAM. 949 


through the duct F and passes upwards through the brickwork as 
shown by the arrows. A secondary combustion takes place in the 
chamber C, and the products of combustion then pass through the 
perforated wall W to the chamber L in which are situated the super- 
heater tubes. H, I, and K are respectively the inlet, intermediate, 
and outlet steam drums. The temperature of the superheated steam 
can be adjusted by varying the rate of supply of steam to the blower. 

Superheaters provided with furnaces of the producer type have 
the advantage over those provided with ordinary furnaces that with 
a uniform flow of steam through them, they require less attention, 
and with a variable flow of steam the temperature of the steam is 
more easily controlled. It will be obvious that, with a furnace as 
shown in Figure 6, the amount of heat given to the superheater 
can be varied much more quickly than with an ordinary furnace. 

A separately fired superheater has many advantages. It can be 
used in conjunction with any boiler or set of boilers without disturb- 
ing others, and is independent of the temperature at which the waste 
gases leave the boiler or boilers. In a well designed stationary 
boiler with natural draught, the waste gases should pass up the 
chimney with only sufficient heat to give the necessary draught, and 
the chimney should be designed so as to allow of this waste-gas tem- 
perature being as low as is reasonably possible. With a stationary 
boiler designed for forced or induced draught the temperature of 
the gases passing up the chimney should by the design of the boiler 
be brought still lower—though often the opposite is the case. With 
such boilers the waste gases cannot be used for firing superheating 
tubes, as no heat can be spared. A separately fixed superheater is 
in most cases to be preferred for such boilers., 

Another advantage possessed by the independently fired super- 
heater is that it can be stopped and started without affecting the effi- 
ciency of the boiler or boilers with which it is used in conjunction. 
Another advantage is that the independent-superheater fire need not 
be started till steam is passing, or just about to pass, through the 
superheater tubes on its way to the engine, thus preventing these 
tubes being burnt out through being subjected to a fierce heat with- 
out any cooling agent flowing through them in the interval while 
the water in the boiler is being raised to boiling point. 

Method 2. Heating the Superheater by the Hot Gases on their 
Way from the Boiler to the Chimney.—This method ought to be 
subdivided into two classes, which may be very different from each 
other. 
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A.—all the hot gases leave the boiler at approximately the same 
temperature (at any instant) and pass to the superheater and then 
to the chimney. 


Trom Boller t 


/ Steam from Boiler to Superheatert 


FIGS. 7 AND 8. SUPERHEATER MADE BY THE CENTRAL MARINE ENGINE WORKS, 
WEST HARTLEPOOL. 


B.—The hot gases are divided in the boiler flue or flues. Part are 
shunted off to the superheater, from which they pass to the chimney, 
while the other part are given a further course through the boiler 
and then pass direct from the boiler to the chimney. 

An example of Class A is shown in Figures 7 and 8, which il- 
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FIG. 9. FOSTER STEAM SUPERHEATER, APPLIED TO HORIZONTAL RETURN TUBULAR 
BOILER. 


Power Specialty Co., New York. 


lustrate a design of superheater being made at The Central Marine 
Engine Works, West Hartlepool. The superheater is shown fitted 


to a two-furnace return-fire-tube marine boiler. The superheating 
tubes are each made, as will be seen, with four straight lengths and 
three curved connections, and are arranged in two sets in series in 
the front uptake of the boiler. A by-pass is provided to allow the 
hot gases to pass direct to the chimney without passing over the 
superheating tubes, and dampers are provided as shown to control 
the flow of the gases. The steam from the boiler is led as shown to 
the pocket A, whence it enters the top ends of the top set of super- 
heating tubes, down which it passes to the pocket B. It is then lead 
by the pipe C to the pocket D, which communicates with the top end 
of the second set of superheating tubes. The steam passes down 
these tubes to the pocket E, which is connected by way of a stop 
valve with the steam pipe leading to the engine. It will be seen that 
the superheater is arranged in counter-current fashion, which should 
be a decided advantage in a superheater of this nature, if the tem- 
perature of the gases is fairly low, as it probably will be. 

An example of class B is shown in Figure 10, page 953, as used 
in a single-screw vessel having two boilers of the usual fire- 
tube marine type. The index accompanying the drawing indicates 
the principal parts. The heating surface consists of two sets of 
wavy vertical tubes and the steam passes up through one set of tubes 
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and down through the other set. The portion of the hot gases used 
for heating the superheater is led from the combustion chamber of 
the boiler through tubes F to the casing containing the superheater 
tubes, whence the funnel 11 in each case leads away the waste gases 
to the main funnel. A small fan is provided which suplies an air jet 
which by an injector action draws sufficient of the hot gases through 
the superheater casing. This air jet is used to regulate the amount 
of superheat of the steam. The remainder of the hot gases passes 
from the combustion chamber through the fire tubes to the front up- 
take in the usual manner. 

This method (both cases) of heating the superheater tubes has 
the disadvantage compared with Method 1 (independently fired) 
that the temperature to which the tubes are subjected is apt to vary 
considerably. It is therefore difficult to obtain a constant tempera- 
ture for the superheated steam. This is especially the case when, 
owing to a varying demand for steam, the consumption of fuel per 
hour is not constant. It is true that when the boiler is working at 
high power, the steam flows at a higher velocity through the super- 
heating tubes than it does when the boiler is working at a lower race, 
and the steam therefore remains a shorter time in the tubes, and has 
less time to take up heat, and this serves to compensate to a certain 
extent for the difference of temperature of the hot gases impinging 
on the tubes. It would be difficult, however, to arrange for anything 
like a perfect compensation, even if the stoking were always the same 
for a given delivery of steam from the boiler. This constant reia- 
tion between the stoking and the delivery of steam cannot however 
be counted upon with a fluctuating load—the boiler must act to a 
certain extent as a reservoir of energy. The difficulty of giving the 
steam a uniform superheat is therefore increased. With this method 
of heating the superheater, we must deal with the problem also of 
preventing the superheater tubes being seriously overheated in the 
period while steam is being raised and before any is passing out of 
the boiler. This is sometimes prevented by flooding the tubes with 
water during this period. This method is objectionable however, and 
a better method which is sometimes adopted when the tubes cannot 
stand the heat is to by-pass the hot gases during this period, as 
shown in Figures 7 and 8. 

Before leaving this method of superheating it seems right to 
mention that some water-tube boilers are arranged in such a manner 
that some of the tubes or parts of tubes contain only steam. These 
tubes or parts of tubes are exposed to the heating action of the gases 


: 
| 
‘6 
4 


esas 


Bunker 


__Engine Room Floor 


Bnginesring Magazine 
FIG. 10. ARRANGEMENT OF “CENTRAL” SUPERHEATER IN A STEAMSHIP. 


Index of pipes. 1, steam direct from boilers to engine; 2, steam from boilers to super- 
heaters; 3, steam outlet from superheaters; 4, main steam pipes; 8, drain pipes from super- 
heaters; 11, superheater funnels. Central Marine Engine Works, 

West Hartlepool. 
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rising from the fur- 
cee’ nace and the steam is 
superheated. There 
is really in such cases 
a combined boiler 
and superheater. A 
good example of 
such a boiler is the 
Morrin “Climax” 
boiler. 

One of these boil- 
ers having an evap- 
orative capacity of 
2,500 to 3,000 pounds 
per hour is shown in 
Figure 11. The boiler 
consists of a vertical 
cylindrical drum 
which is about two- 
thirds filled with 
water, the other one- 
third being filled with 
steam. Several fur- 
naces are provided 
around the drum at 
‘its lower end, and 
above the furnaces 


FIG. II. MORRIN “CLIMAX” WATER-TUBE BOILER. 
Luilt by the Clonbrock Steam Boiler Works, Brooklyn, and extending nearly 


and B. R. Rowland & Co., Ltd., Reddish, England. to the top of the 
drum are a large number of small-bore curved tubes. The ends of 
these tubes are expanded into the drum, one end being higher than 
the other. Most of the tubes contain water only, but it will be seen 
that some have one end above the water level, while a considerable 
number have both ends opening into the steam space. P is a conical 
baffle plate which is used to prevent or at least to reduce the amount of 
water which is thrown into the steam space in the boiler. R is 
a perforated diaphragm and Q is a diaphragm which is unperforated 
except for two small holes to allow any water, carried over in the 
curved tubes, to drain back to the water portion of the drum. The. 
products of combustion pass upwards from the furnaces and come 
into contact first with the water tubes and then with the superheater 
tubes. Lastly the hot gases come in contact with a feed-water coil, 
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through which the feed water is passed before being admitted to the 
drum by way of the pipe T. 

Method 3. Heating by the Furnace Gases Before They Have 
Ceased to Act on the Boiler—This method is exemplified by the 
superheaters shown in Figures 12 to 19. 

Figure 12 shows a superheater constructed and fitted to a 
Lancashire boiler by Messrs Galloways, Ltd., of Manchester. The 
hot gases impinge on the superheater tubes after leaving the internal 
boiler flues and before passing along the bottom flue (to return by 


The Engineering Magazine 


FIG. 12. GALLOWAYS SUPERHEATER FIXED IN DOWNTAKE OF LANCASHIRE BOILER. 
the side flues to the chimney). The superheater tubes are of U 
form and their ends are fixed in a tube plate forming the lower side 
of a flat two-chambered box. This box is shown at G in Figure 12. 
It receives steam into one chamber by the pipe H, and the steam after 
passing through the U tubes (which are all in parallel) enters the 
other chamber of the box which it leaves by two pipes J which unite 
in the pipe K. Messrs. Galloways construct the entire superheater of 
Siemens-Martin mild steel. 

Figures 13 and 14 show a design of superheater constructed by 


j 
f 
ap 
q 
J 
| 
| G : 
= 
= 
\ | 
1| | 
| 
; 4 


956 


THE ENGINEERING MAGAZINE. 


Messrs Tinkers, Ltd., of Hyde, near Manchester. The plates are 
constructed of Siemens-Martin mild steel and the tubes are weld- 
less and of mild steel. With this class of superheater dampers are 
often provided so that when desired the hot gases can be by-passed 
clear of the superheating tubes. 

A damper is provided in the construction shown in Figure 15, 
which illustrates a double boiler fitted with a superheater constructed 
by A. Hering of Nurnberg. The gases, leaving the internal flue in 
the lower shell, pass according to the position of the sliding damper 
either through the superheater chamber as shown in the figure or 
direct to the chamber behind the upper shell. They then pass through 
tubes in the upper shell. 

Messrs. Easton & Anderson employ Field tubes in their super- 
heater for use in the downtake at the back of a Lancashire boiler, 
and the Cruse Controllable Superheater Company have a design on 
the same lines. 

The Babcock & Wilcox combination of superheater and water- 
tube boiler is shown in Figures 16 and 17. Two T tubes, L, L, are 
arranged in the steam-and-water drum. The heads of these T tubes 
are situated well above the water level and the tubes convey the 
saturated steam through the bottom of the shell to the box M of the 
superheater. From this box the steam flows through the super- 
heater tubes to the box N, and the superheated steam leaves this 
box by the pipes P, P, which unite at the coupling piece Q. The 
superheating tubes are all in parallel and are arranged in sets of 
four. They are solid-drawn steel tubes and before being bent are 
of about the same length as the boiler tubes but of much less 
diameter. They are expanded into the boxes M and N in sets of 
four and an inspection cap is provided on each box for each set of 
four tubes to allow of the tubes being examined. The curved ends 
of the tubes which cannot so readily be examined are protected by 
the baffle R. Instead of conveying the saturated steam to the box 
M in the manner illustrated, Messrs. Babcock & Wilcox usually now 
employ outside pipes for this purpose, the steam leaving the boiler 
drum at the top in the usual manner. | 

Figure 18 shows a somewhat similar superheater constructed 
and fitted to a boiler by Messrs Walther & Co., of Kalk bei KdIn am 
Rhein. The arrangement of baffles among the water tubes of the 
boiler puts this superheater more in the direct path of the gases from 
the furnace to the chimney, but at a later position in the path than 
is the case in the Babcock & Wilcox arrangement. For this reason 
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FIGS. 13 AND I4. SUPERHEATER FOR LANCASHIRE BOILER, INSTALLED IN DOWNTAKE 
FLUE AT BACK END. 


Constructed by Messrs. Tinkers, Ltd., Hyde, near Manchester, England. 
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FIG. I5. HERING SUPERHEATER FITTED TO A DOUBLE BOILER. 
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the Babcock and Wilcox arrangement appears to me to be rather 
the better of the two as regards the variation of temperature to 
which the superheater will be exposed. 

This method of heating the superheater tubes sometimes ap- 
proaches very close to Class B of Method 2, as sometimes, owing to 
the position of the superheater tubes, some of the waste gases can 
get past without coming into intimate connection with the tubes. 
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FIG. 18. WATER-TUBE BOILER AND SUPERHEATER, WALTHER & CO., KALK BEI KOLN 
AM RHEIN. 


This method has much the same defects as Method 2. The super- 
heating tubes are exposed to a fiercer heat than in Class A of Method 
2, and therefore the danger of their being overheated is increased ; 
but this method has the advantage that it can be applied to boilers 
from which the waste gases leave at too low a temperature for 
Method 2 to be employed. Method 3 allows of a smaller heating 
surface in the superheater than in either class of Method 2. 

A method of superheating intermediate between Methods 2 and 
3 is illustrated in Figure 19, next page, which shows a couple of three- 
furnace single-ended marine boilers fitted with superheaters. The 
hot gases act on the superheater only after they have finally quitted 
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FIG. 19. ARRANGEMENT OF INDUCED DRAFT AND “CENTRAL” 
SUPERHEATERS ON THE STEAMERS INCHDUNE AND 
INCHMARLO, 


Marine boilers and superheaters built by the Central Marine 
Engine Works, West Hartlepool, England. 


the boilers; but, 
after acting on 
the superheaters, 
the hot gases are 
employed to heat 
air passing to the 
boiler furnaces. 
The drawing 
shows the design 
of boilers and su- 
perheaters sup- 
plied by The Cen- 
tral Marine En- 
gine Works to 
the steamers 
Inchdune and 
Inchmarlo of 
Messrs. Hamil- 
ton, Fraser & Co. 
of Liverpool. The 
superheater for 
each boiler con- 
sists of three sets 
of vertical wavy 
tubes situated in 
the front uptake. 
Each set conveys 
steam from a top 
header to a bot- 
tom header, the 
steam thus pass- 
ing in  counter- 
current fashion in 
the opposite di- 
rection to the hot 
gases, which, 
after leaving the 
superheater, con- 
tinue their up- 
ward journey 
through a set of 
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tubes (shown in Figure 
19) which are used for ‘ Pe 
heating the air passing to 
the furnaces. The air is 
drawn through between 
these tubes,through these 
furnaces, through the fire ( 
tubes in the boiler, and 
along the uptake, by fans 
(one for each boiler) ac- 
cording to the Ellis & 
Eaves system of induced 
draught. 

The figures in the ta- 
ble below were obtained r 
in a test on board the : 
steamer Inchmarlo on [ 
October 26th, 1900. The 
working pressure of the 
boilers was 267 pounds 
and the engines supplied 
by these boilers were of 4 = 
the five-cylinder, quadru- 
ple-expansion type. The | 


high-pressure cylinder 


: FIG. 20. PROF. WATKINSON’S PROPOSED DEVICE 
was lined but not steam- FOR SUPERHEATING BY MEANS OF AN 


jacketed. The first inter- AUXILIARY FLUE. 
mediate cylinder, the second intermediate, and the two low-pressure 
cylinders were all steam jacketed. 


Temperature in 
degrees F. 


Hot gases above air-heating tubes.....................0.. 404 
Steam at inlet to superheater pipes....................00. 412 
Steam after passing through superheater.................. 460% 
Steam at high-pressure steam chest....................0. 447 


Method IV. Employing a Fluid which Is Itself Heated by the 
Furnace Gaseyand which Imparts Heat to the Steam.—This method 
has been proposed by Prof. Watkinson, who suggests the construc- 
tion shown in Figure 20. A fluid having a high boiling point is 
contained in a tube U, placed in the combustion chamber of a boiler 
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and formed into a coil to give sufficient heating surface. This coil is 
connected to a double superheating coil T placed within a casing 
at the top of the boiler, and this in turn is connected to a pipe W 
which is arranged with three laps in the (usually) still water at the 
bottom of the boiler. The pipe W is connected to the coil U, thus 
forming a closed circuit. The fluid with the high boiling point can 
flow along this circuit but never mingles with the water or with the 
steam. The steam passes at X from the boiler to the superheater 
casing V, and leaves this casing at Z. By this method of superheat- 
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FIG. 21. CRUSE SUPERHEATER. HORIZONTAL SECTION. 

ing, there can be no danger of tubes containing superheated steam 
being subjected to an excessive temperature. A relief valve can be 
arranged to prevent the pressure (and therefore the temperature) 
of the auxiliary fluid exceeding a certain amount. The lengths of 
pipe W are also useful in improving the circulation of the water 
in the boiler, especially during steam raising. 

Some of the advantages of such an arrangement are obtained 
in the Cruse controllable superheater without the pnp of 
an auxiliary fluid. 
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FIG. 22. CRUSE SUPERHEATER FITTED TO LANCASHIRE BOILER. 
Cruse Controllable Superheater Co., Salford. 


In the Cruse superheater the steam passes through tubes of 
fairly large diameter—6 inches is a common size, but tubes as large 
as 9 inches in diameter have been used. The tubes are built up and 
arranged in sets of 16, 24, 32 or other convenient number. 

Figures 21 and 22 show a 32-tube Cruse superheater applied to 
a Lancashire boiler. It will be seen that a chamber of considerable 
size is placed behind the boiler. The tubes are arranged in four 
sets of eight each and rest on a cast-iron ribbed plate. In each set 
of eight tubes, the steam passes alternately up and down the tubes, 
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that is to say, the eight tubes are in series. The superheating tubes 
are of steel, hot-rolled and weldless. The copper water pipes in 
each set of eight tubes are connected together in series. The circula- 
tion of water in the inner pipes prevents the steam in the superheater 
tubes from getting overheated and the provision of an annular pas- 
sage instead of a circular passage for the steam tends to break it up 
and get it uniformly heated. It will be obvious on a little considera- 
tion that heat radiated from the inside surface of a superheating 
tube is in the ordinary case received by the opposite walls of the 
tube. In the case of the Cruse tube, however, a large part of the 
heat radiated from the inner walls of the tubes passes to the water 
tubes and is absorbed by them. It is not at all necessary for the 
water tube to touch the outer tube in order to relieve it of a large 
amount of heat. The amount of heat conducted by the steam from 
the outer to the inner tubes will probably be comparatively small, 
but the amount of heat radiated from the outer tubes to the inner 
tubes and not returned must be very large when there is a consider- 
able difference of temperature betwen outer and inner tubes. 

It is not an uncommon practice to superheat only part of che 
steam generated by a boiler or battery of boilers and to mix this 
steam with saturated steam (sometimes fairly wet) with the object 
of preventing or lessening the risk of the steam passing to the engine 
or engines at an excessively high temperature. This method of 
working will not of course prevent fluctuations in the temperature 
of the steam passing to the engine, but the maximum temperature 
which is likely to occur will be less than it would otherwise be. 

An ingenious device for controlling the temperature of super- 
heated steam passing to an engine is the invention of Mr. J. E. L. 
Ogden of Liscard, Cheshire. This device provides for superheated 
steam and saturated steam being mixed together in certain propor- 
tions before passing to the engine, the proportions being controlled 
thermostatically according to the temperature of the superheated 
steam passing to the engine. This device has the advantage that, 
if the heat to which the superheated steam is subjected should fall 
off, the saturated steam can be completely and automatically cut 
off and the low-temperature superheated steam from the super- 
heater alone used; while if the superheater be subjected to an ex- 
cessive temperature, only a very little of the superheated steam will 
be allowed to mix with the saturated steam and pass along the main 
steam pipe to the engine. 
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A DISCUSSION OF SYSTEMS OF POWER SUPPLY 
FOR MINE OPERATION. 


By F. V. Henshaw. 


Mr. Henshaw’s article is especially interesting as an extension of the discussion 
suggested by the contributions of Dr. Porter and Professor Roberton in our special 
Labor-Saving Number of January last—Tue Epzrrors. 

OWER supply for mining operations is of prime impor- 
tance, affecting as it does the output, cost of production, 
and even the life of workmen in one of the greatest indus- 

tries. As compared with the power requirements of a city or factory, 
those for a mine are similar, with these additions:—The power must 
be transmitted through tunnels and rooms in proximity to workmen. 
There must be nothing to vitiate the surrounding air. The power 
and transmission appliances must be able to withstand moisture and 
explosive and sulphurous gases. They must meet special hoisting 
conditions in deep mines. The power must be well adapted to rock 
drilling. The system that has been found best for cities and factories 
should therefore be best for mines, if it can be made to meet these 
additional requirements in a satisfactory manner. 

In the generating plant, where few of these conditions begin to 
apply, the general requirements are of course extremely close to 
those of the general power plant, but the situation of the mine or the 
character of its allied workings may impose special limitations or 
offer particular opportunities. 

The steam engine, dating it from Watt’s first patent, is one hun- 
dred and thirty-five years old, and with the utmost refinement in 
large powers has attained a thermal efficiency of 22 per cent.; an 
extreme economy under ideal conditions would be 1 pound of coal 


per indicated horse-power hour, for the whole steam plant. No such > 


efficiency can be obtained in practice, and 1.5 pounds of coal per in- 
dicated horse-power hour, is about the best that can be expected un- 
der the most favorable conditions. The efficiency of steam turbines is 
about the same as that of the most economical piston engines, for the 
same kind of service. 

The steam turbine has a considerable advantage over all piston 
engines in space and cost when used for driving dynamos, as the 
latter can be made much smaller and cheaper on account of the high 
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speed. This high speed is well suited to alternating-current dynamos, 
but generally objectionable for direct-current machines of the usual 
commutating type. The “unipolar” type of direct-current dynamo is 
now being developed for direct connection to turbines and is very 
promising. The economy due to concentrating the power generation 
for a mine or several mines at one point is obvious. An interesting 
case of evolution in this direction is the Hampton plant, near Scran- 
ton, Pa., where a central boiler plant for five collieries was built a 
short time ago, power being transmitted by means of five steam 
mains up to a distance of 3,140 feet. 

The gas engine is about forty-four years old, has attained a ther- 
mal efficiency of 26 per cent. in small sizes, and with modern gas 
producers can develop an economy of 1 pound coal per indicated- 
horse-power hour, under conditions of practice. Gas engines as large 
as 1,500 horse-power were built five years ago, and their practical 
operation has been thoroughly tested in Europe. One might consider 
that the gas engine practically begins where the steam engine stops, as 
far as fuel economy is concerned.* 

For all mines having coke ovens, or blast furnaces within a rea- 
sonable distance, gas engines are the natural sources of power. At- 
tention has been drawn of late to the vast power wasted in the mak- 
ing of coke and iron. It is not within the province of this article to 
take up this subject at length, but the following figures may be cited 
as indicating the magnitude of a source of power, now largely 
wasted, which will surely be put to profitable use in the future :— 

Mr. C. G. Atwater states} that in the United States 95 per cent. 
of the coke was made without recovery of the by-products in Igo1, 
and in England 80 per cent. was made in the same manner in 1808. 
Mr. A. M. Gow calculatest that a blast furnace producing 15 tons 
of iron per hour develops enough gas to furnish 9,000 horse power 
over and above the power required for the furnace blowing engines. 

Objections have been made to the gas engine, on account of its 
_relative size and consequent high cost, lack of starting power and 
overload capacity, and the necessity that has been found for cleaning 
of its interior parts, resulting in a shut-down for several hours at 
regular intervals. Considering the power plant as a whole, it will be 
seen that against the size and cost of the gas engine itself, there are 
offset the condensers, economizers, mechanical stokers, and compli- 


*See Dr. Mond’s remarks on paper by H. A. Humphrey on Power Gas and Gas 
Engines, Inst. M. E., Dec., 1900. 

+ Transactions Am. Inst. Mining Engineers, Oct., 1902. 

t Transactions Engineers Soc. Western Penn., April, 1903. 
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cated steam and water-piping system, with pumps, heaters, etc., all 
of which are required in an economical steam plant, but which are 
either done away with entirely, or greatly simplified in a gas plant. 
The gas producer is simpler and cheaper than an equivalent high- 
pressure boiler. Gas permits an efficient storage of power, and has a 
considerable advantage over steam in this respect. With liberal gas 
holders there is always a reserve of power immediately available. 

The lack of starting power and overload capacity are certainly 
disadvantages, but the first is not very serious in power stations 
where engines do not start under load, and the second simply means 
a liberal size of engine. The trouble from fouling of valves has been 
largely overcome and it can reasonably be expected that it will be 
eliminated as a serious factor. 

Considering now the matter of the distribution of power, we note 
that central power plants for cities and factories have been in opera- 
tion for many years, using high-pressure water, compressed air, 
and electricity. Rope transmission and steam may be omitted from 
the present discussion. Gas has been used almost exclusively for 
lighting and heating, and while the possibilities of distribution of 
power by gas are considerable it is highly objectionable in mines. 

Of the three successful methaffs, electricity has so far exceeded 
the others in the extent and magnitude of its use that it can hardly be 
said to have a rival in the general field. The distribution of hydraulic 
power has been in use in nine cities in England for many years, but 
compared with electric plants these undertakings are insignificant. 
These hydraulic plants would doubtless have done better had the 
impulse wheel been developed earlier and thus given them a simple 
and efficient motor. The exhaust water is an objection that puts the 
hydraulic system out of consideration for distribution, except possibly 
in some surface workings. 

Where high natural heads are available hydraulic transmission 
may be utilized to bring power to the mine, there to be converted into 
electric or compressed-air power for distribution. Local conditions 
do not always lend themselves favorably to the construction of a pipe 
line, while there are practically no limits in the case of electric power 
lines. This is a plain engineering question, which must of course be 
decided for each case according to the local conditions, taking as the 
basic factors relative first cost, together with the advantages of a 
concentrated power plant at the point of distribution, versus a distant 
power station transmitting to a sub-station. 

Compressed air demands particular consideration in the present 
discussion, as not only does it come into the class of successful 
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methods of power distribution, but it is peculiarly well adapted to 
mine work, and has, in fact, been developed chiefly for that purpose, 
and for civil-engineering works of the same general nature. Com- 
pressed air developed by steam power has been distributed for general 
power purposes, over an area of several miles, in the city of Paris for 
some seventeen years, a sufficient demonstration of its engineering 
and commercial success. It is, however, hardly necessary to cite 
further instances to demonstrate the importance of compressed air for 
power transmission, and the discussion resolves itself into a considera- 
tion of the merits and limitations of compressed air and electricity. 
Considering these two agencies from the point of comparative 
advantages in transmission, and taking Prof. Unwin’s* figures for 
air power, there is little to choose between air and electricity on the 
score of efficiency, though the loss from leakage, in practice, would 
probably be much greater with the former. But high-pressure air 
mains are less flexible, and probably more expensive in most cases, 
than electric power mains. Certainly compressed air could not be 
considered for transmission, unless it is also used for general distri- 
bution. For coal and iron fields, having power-gas by-products 
available, it might be found best to locate a central plant at a distance 
from the source of gas, conveying the gas by a pipe line. 

The distribution of power, however, is largely the key of the whole 
problem. The reasons that have given electricity almost the entire 
field of general power distribution might be considered sufficient to 
establish its universal use in mines. Such, however, is not the case, 
and the best practice today may be found in the combination of air 
and electricity. Evidently electricity is not considered as meeting 
all the special requirements of mine work. The reasons are not far 
to seek, and the question to be considered is—can electricity be made 
to do equally well the work for which air is now used? 

Just as the voltage of great electric-power stations has been fixed 
by the possibilities of one device—the incandescent lamp—so in 
another way the air-power system owes its existence in mines to the 
percussion drill. Electric power is not well adapted to develop recip- 
rocating motion for rough work. The simple and rugged construc- 
tion possible in a piston drill, and above all the elastic steam or air 
cushion, gives these agents great advantage over electricity. A num- 
ber of electric percussion drills have been and are made, using either 
solenoids to develop reciprocating motion or converting rotary motion 
of motors to reciprocating by mechanical means. One form of the 
latter type might be considered electro-pneumatic, the drill piston be- 


* The Transmission and Distribution of Power from Central Stations by Compressed 
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ing actuated by compressed air delivered by what may be called the 
motor-driven piston. 

The advantage of permitting the adoption of a single agent for 
all power distribution, and its high efficiency, are in favor of the elec- 
tric drill; but in simplicity, strength to withstand rough usage, and 
general reliability, the air drill still holds its own. It is doubtful if 
the electric drill can be made to compete with the air drill strictly on 
its own merits, but at the same time it hardly seems to have received 
all the attention it deserves. From the nature of electric power, one 
would look for improvements in the direction of rotary drills. 

With the exception of the rock drill, there is little argument in 
favor of air versus electricity in mines. There are no problems in 
haulage to which the electric motor is not well adapted. The contro! 
of motors for very large winding machines is somewhat simpler with 
air than electricity, but the latter power gives a more uniform torque, 
equal or greater nicety of adjustment, and higher plant efficiency. For 
cable haulage up slopes, and for traction work, electric motors are 
well suited. The air locomotive has a limited mileage and requires a 
supply system at 500-pounds to 1,000-pounds pressure, which is 
costly, not altogether safe, and is too high for drills, hence making a 
double air-supply system necessary. The air locomotive is also more 
bulky and generally requires more head room than the electric locomo- 
tive. The electric “gathering” locomotive enables cars to be hauled 
from the working faces about as well by electric as by air power. At 
the Ehrenfield, Pa., coal mines there is a novel system of traction 
whereby grades of some 10 per cent. to 12 per cent. are negotiated by 
electric locomotives by means of a third rail in which are holes engag- 
ing the teeth of sprockets on the locomotive. The third rail is insu- 
lated and also acts as a conductor. On levels or light grades the 
locomotive is worked from an overhead trolley in the ordinary way. 

Air power is advocated as better than electricity in that it assists 
ventilation in mines. Ventilation by high-pressure air is not good 
engineering, and the power wasted in the air drills would make things 
better for the miner if expended in motor-driven fans drawing air 
from main headings or ventilation shafts. Electric mains are better 
adapted to running through shafts, crooked tunnels, etc., than any 
other power conveyor. There is but one requirement—they must be 
insulated. Without going into details, it can be confidently stated 
that there are no difficulties in insulating conductors in mines that 
cannot be overcome by intelligent engineering using ordinary mate- 
rials. Outside of specialists in electricity few persons realize how 
little: insulation a system may have and still keep going. This, 
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together with the extreme flexibility and adaptability of electric wires 
and motors, has resulted in much construction work the equivalent 
of which would not be tolerated in any other branch of engineering. 
As a natural result, troubles due to insulation failures have been ex- 
aggerated. 

The danger from electric sparks in gaseous mines cannot be 
eliminated, though it can be greatly reduced by care in the electric 
installation. The alternating-current induction motor without con- 
tact rings cannot produce sparks except it be damaged, and controlling 
switches can be made to break circuit under oil. There is always 
liability to spark ignition with electric traction. Careless handling of 
lights and explosives is a far greater menace than a well designed and 
carefully inspected electric system. In workings in which open lights 
and explosives are prohibited, and which cannot be sufficiently ven- 
tilated, compressed air should be used for greatest safety. 

In respect to danger from shock, it may be said that this also has 
been exaggerated, it being human nature to fear the mysterious. 
When a man is killed by a falling roof, dynamite explosion, or even 
by foul gas from a “flaming” air compressor, the cause of death is 
understood. To be knocked over by simply touching a wire is 
uncanny and impresses the imagination. Up to 300 volts the danger 
from shock is nil, while above 500 volts it begins to be serious. It 
also happens that 500 volts is about the maximum for satisfactory 
direct-current motors, which are the type best suited to traction work. 
The data as to the electric pressure that will kill are very inexact, but 
judging from the few fatal accidents in proportion to the vast number 
of persons handling 500-volt power in street railway and other indus- 
tries the risk from that pressure cannot be great. From my personal 
experience and observation of many shocked persons, I would say 
that 500 volts cannot kill a normal man unless he is connected in 
circuit so that he cannot break loose. Such a condition is very rare 
and happens as a rule only to electrical workmen. 

While an exact statement as to the element of danger from shock 
due to the introduction of 500-volt pressure into mines cannot be 
made, it can be fairly said that this element does not add materially 
to the risks of mining. It is indeed a question whether the elimination 
of animal power and underground stables by substituting 500-volt 
traction would not, on the whole, increase the miner’s expectation of 
life. To anyone familiar with the work now done in mines and steel 

works by electric power the question of power distribution in the 
former is confined to the kind of electrical machinery and ‘methods 
to be adopted. 
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COST KEEPING ON GENERAL CONTRACT WORK. 
By A. W. Buel. 


The purpose of this article is to bring to the attention of contractors engaged in 
building railroads, bridges, buildings, and public works the importance and value of 
accurate cost keeping and to induce them to contribute directly or indirectly to the 
current literature on the subject, on the principle that an exhange of ideas injures no one 
and benefits all. ‘This is no more than a continuation and special application of the series 
of articles on “Cost Keeping’ that have occupied a prominent place in THe ENGINEERING 
MacazineE for several years. Not often has a subject been presented by any periodical: 
devoted to one group of industries that has received so much attention continuously for 
a long period, and few if any similar series have resulted in so much material benefit to 
industrial progress. 

It may be that a considerable number of general contractors are now using up-to-date 
cost-keeping systems, and for the general success of this line of business it is to be hoped 
that such is the case; but diligent inquiries by the editors of THe ENGINEERING MAGAZINE 
have failed to elicit from more than 1o per cent. of those approached anything than can 
be called a system or method. If the other 90 per cent. are using modern methods, they 
are hiding their light under a bushel. The author and the editors will be well compen- 
sated for their initial difficulties and disappointments if this beginning leads to the encour- 
agement of other contributions and the formation of a new body of cost-keeping literature 
in the field of general contract and construction work.—-THe Eptrors. 

HE remarkable growth of manufacturing industries during 
the past fifteen years, particularly in stability and competi- 
tive strength, has been contemporaneous with the devel- 

opment and introduction of systematic methods of cost keeping. It 
is not too much to say that one of the most important elements con- 
tributing to this growth has been the increasing efficiency of the sys- 
tem employed for auditing accounts. Without question much is due 
to improvements in the other departments of our industries, but the 
suggestions to which these improvements are due, as well as the 
final judgment which has retained and passed them beyond the ex- 
perimental stage, has often been based on the records of an accurate 
system of cost keeping. 

A good system of cost keeping must be accurate, quick, and in 
ample detail. It should be adapted to the business and complete 
enough to give the cost of each element of the work separately, with- 
out being so cumbersome as to break itself down or become burden- 
some to the organization. The expense of a modern system need not 
be materially greater than that of an antiquated, crude, and inefficient 
way of keeping accounts. Above all, it must be such as to give the 
detailed costs of each part of the work while the business is fresh, 


and not weeks or months afterwards. 
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What systematic cost keeping in detail has done for manufactur- 
ing industries it can do for general contractors, and often in greater 
measure. It is generally admitted that the business of a general con- 
tractor is one of the most difficult industrial enterprises to manage 
successfully. As a general rule the organization is not entirely per- 
manent, but changes to some extent with each new contract. The 
location of the work is first in one place and then in another, and 
whatever of permanency the organization possesses must be accom- 
panied by the characteristics of mobility which introduce complica- 
tions. Not only do most of the conditions of the work vary for each 
contract, but the kind and class of work may be entirely different. 
These and other difficulties that confront the manager of large and 
diversified contract works are sufficient to demand not only a good 
cost-keeping system, but the best that can be devised, one that will 
be to him both eyes and ears. 

Elaborate cost-keeping systems, as well as mechanical inventions, 
have been devised to meet necessities. Their introduction in manu- 
facturing industries has been brought about by the narrow margin 
of profits due to competition, the magnitude of the enterprises, and 
the complications of the operations. The question naturally airses, 
do the same causes exist on contract work? 

Margins of estimated profits are fixed not only by competition 
but by the risk or unknown elements in the cost. In some lines of 
manufacturing, the risk, under normal conditions, is so small that a 
5-per-cent. profit is acceptable in dull seasons, and at times of indus- 
trial depression many products are sold at cost. Under similar condi- 
tions the minimum estimated profit accepted by contractors varies 
from I0 or I5 per cent. up to 25 per cent. or over for subaqueous or 
other hazardous work, and a smaller margin is likely to have disas- 
trous financial results. Briefly stated, the risks or unknown elements 
of cost range from about Io per cent. upward, and just so much of a 
contractor’s estimated profits are a pure speculation. The remainder 
of the estimated profit, after deducting the speculative risk, is the 
average or true profit, and the margin of the latter in contract work 
is not so much greater than in competitive manufacturing enterprises 
as is generally supposed. 

The real average margin is small enough to demand rigid econ- 
omy, and this can be maintained on extensive works only by promptly 
ascertaining the cost in detail. Anything that reduces to a minimum 
the unknown elements of cost and brings them under more perfect 
control, makes for financial stability, and this is the office of all cost- 
keeping systems. 
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That the magnitude of contract works as compared with manu- 
facturing enterprises is sufficiently great to warrant the adoption of 
approved methods needs no argument, and the same is true of the 
relative complications involved in the operations. If any one should 
doubt this statement, it will suffice to mention the Geo. A. Fuller Co., 
with twenty or thirty skyscrapers under construction at one time 
and in several different cities, the New York and Boston Subway 
contracts, and many railroad-construction contracts ranging over a 
million dollars each. Much of this work is really more complicated 
than many lines of manufacturing, and a close analysis of the opera- 
tions will often disclose many elements in that which at first seems 
quite simple. 

A study of the question will show that the necessity for good cost- 
keeping systems on contract works is in most cases as great as in 
many manufacturing establishments where they have been intro- 
duced. The necessity existing, have contractors generally adopted 
modern systems, and if not why not? The replies to 90 per cent. of 
the requests for information as to how costs were kept and distrib- 
uted are fairly illustrated by the following quotations,—some in- 
quiries remaining unanswered. 


“Our methods of keeping up costs and estimates are so crude and 
antiquated they would be of no service to you.” 

“We endeavor to divide our accounts on building work as much as 
possible, but without the co-operation of a man on the work it is a very 
difficult matter to analyze correctly the different charges.” 

“We are well aware that great improvement can be made in this 
direction and trust your efforts will be productive of beneficial results.” 

“The only system we have of cost keeping on contract work consists in 
having our foremen on the different jobs send in postal cards every 
evening, stating number of men employed, bags of cement and yards of 
sand used, and the amount of work finished each day.” 

“The method followed by us in distributing costs is simply to divide 
up each foreman’s work day, charging to the different accounts the 
proper proportion. * * * * * * We do not use any special blanks for this 
purpose.” 

“My system of book keeping is very simple, and I do not think it 
would be of much benefit to you as regards finding out some new or 
better methods of keeping contract accounts. First,, we pay weekly. 
Each foreman has a book and the labor is charged up to his particular 
job. Second, bills for material are required to be rendered monthly, 
and such bills are charged up to the job on which they are delivered. 
Third, most of my work being contract work, there is no question about 
final estimates. Fourth, all expense is charged up against loss and gain 
at the end of the season.” 
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The evidence of these replies and an extended experience with 
contract work is conclusive that many contractors need a good cost- 
keeping system. It appears that in some instances they do not have 
the “co-operation of a man on the work” and that they have no 
special blanks. That is to say they have no system. But special 
blanks and a system are entirely useless unless well adapted to the 
business and easily kept up. A contractor who devises a “system” 
with a dozen or more blank forms to be filled out daily, weekly, and 
monthly (and generally nightly) by foremen, bosses, timekeepers, 
etc., the posting of which would keep several expert accountants 
busy, may expect to see his “system” break down. It often breaks 
down before it gets fairly started. Such failures do not end with 
disappointing the contractor, but too often in bankrupting him and in 
deterring other contractors from adopting any “system.” Horse 
sense and good judgment alone are better than an ill conceived sys- 
tem, but they may be greatly reinforced by a good system adapted to 
the business. 

There will generally be found on any piece of work enough men 
with sufficient ability to co-operate with the management in ac- 
curately recording costs. Simple blank forms, that the men available 
can understand, will secure the desired co-operation. The essential 
thing is to devise a system with blank forms that is adapted to the 
capacity of the men who are available to carry it out and to the par- 
ticular operations in hand. In devising such a system, it is necessary 
to start with a clear idea of the resulting information and distribution 
of costs which is the object to be attained. “A little well done is bet- 
ter than much badly done” is a maxim that applies with great force 
to cost keeping; therefore it is advisable not to attempt too much 
refinement in starting a cost-keeping system, but rather begin it in a 
simple way and improve it in detail as the requirements of the busi- 
ness and opportunities present themselves. 

I was once assistant engineer in charge on a small railroad con- 
tract and received instructions from the chief engineer to “keep as 
accurate an account as possible of the contractor’s expenditures, both 
for labor and material.” The only available assistance for this work 
was about half the time of an ordinary boy with a common-school 
education, whose salary was about $40 per month. A material book 
was opened in which were entered all materials received on the 
work, in accounts classified as cement, stone, lumber, broken stone, 
etc.. Whenever possible, the quantities were verified by comparison 
with the way bills. The contractor’s statements, verified by market 
prices, were accepted for the cost. , 
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The labor account was kept in books, specially designed for the 
work, one page being used for each day. Below is shown a fac-simile 
page of these books. The labor on each section, station, or structure 
being kept in separate vertical columns, and the classification of the 
labor on the horizontal lines, as shown, the segregation of cost of 
labor for each part of the work or for each class of labor was per- 
mitted, if required. The total hours of each class of labor multiplied 
by verified rates gave the total labor cost for the day, which added to 
the amount brought forward gave the total labor cost to date. 
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REDUCED FAC-SIMILE OF BOOK FOR DISTRIBUTION OF LABOR ON CONTRACT WORK. 


When the work was about half completed, the contractor told the 
president of the company that he was losing considerable money, but 
could not tell how much. In less than twenty-four hours from receipt 
of instructions, a full report was prepared from the records described 
above and from the measurements of work done, showing what had 
been earned under the contract, and that the cost to the contractor 
had exceeded the contract prices by a large amount. While this ac- 
count was not exact, it was probably not more than I or 2 per cent. 
in error and was much closer than any statement the contractor was 
able to make. On the face of it, a well-known and very able railroad 
president gave the contractor a large bonus over and above his earn- 
ings, under the contract. This was, in this particular case, good policy 
on the part of the railroad company, but it was also an act of justice, 
and is described here to illustrate what even a very simple cost-keep- 
ing system can accomplish. 
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It is not material that the cost was kept by the railroad company’s 
engineers in the case just described. If the contractor could have 
produced a record as clear, complete, and as well verified the result 
would have been the same. 

An instructive example of the lack of an effective cost-keeping 
system was the experience of a contracting company, which went into 
voluntary liquidation on the conclusion of thier sixth contract, pocket- 
ing a net loss of about $30,000. They executed a contract for about 
25 miles of heavy road grading and masonry, on which work they em- 
ployed three auditing accountants under a treasurer or paymaster, 
who was an expert accountant. They were supplied with a large num- 
ber of special blank forms and books, for the purpose of keeping a 
‘full distribution of costs. Owing to “the pressure of other work” 
these forms and books largely remained blank, and if they had not, it 
is doubtful if they could ever have been made to disclose much infor- 
mation of value. The “system” was top heavy and was not at all 
adapted to the conditions or to the work. When this work was nearly 
completed, the managing director of the contracting company came 
to the conclusion that the engineers were not giving them, in their 
estimates, either the quantities or the classification which they had 
earned. 

They thereupon employed an engineer to go over the work and 
make up a complete estimate. They were fortunate in being able 
to secure a set of the original cross sections, which are often with- 
held from the contractor, particularly when a dispute is in prospect. 
The result of this remeasurement showed that the work had been un- 
derestimated by nearly $20,000, mostly in quantities but partly in 
classification. To avoid a lawsuit, they accepted a settlement of about 
60 per cent. of their just claims. "On items where they could show 
actual and accurate measurements, their claims were allowed, and 
these included an increase of $5,000 in quantities for seven-eighths of 
a mile of solid rock excavation. 

The conclusions to be drawn from this are:—First, if they had 
employed an engineer to make independent measurements and esti- 
mates from the very beginning of the work, they would very likely 
have secured about $8,000 more in the final settlement. Second, the 
differences could have been largely settled each month instead of at 
the end of two years, at which time many things were forgotten and 
witnesses out of reach. Third, that a cost-keeping system on general 
contract work should include a system of independent monthly meas- 
urements and estimates. Fourth, that on grading and similar work, 
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the contractor should secure the original cross sections before open- 
ing up or disturbing the surface or ground. 

The fourth conclusion may be more clearly brought out by re- 
lating an incident in a suit of a contractor against a railroad company 
for about $100,000, on the claim that the engineers of the railroad 
company had underestimated his work by that amount on two very 
heavy sections. He produced as witnesses several engineers who had 
cross-sectioned the work several years after its conclusion, and who 
substantiated his claim. The railroad company, in defence, submitted 
the notes of the original.cross sections, which showed that, on the 
two sections concerned, the line followed an old grade which had 
been excavated some 30 years previous to the time in question. If this 
contractor had kept even approximate notes of the original cross sec- 
tions, he would never have incurred the expense and trouble of bring- 
ing suit on such a claim. 

While considerable losses may sometimes be saved in final settle- 
ments by adequate records of costs and quantities, this should be con- 
sidered only a secondary or incidental result, the principal and most 
profitable object being to locate wastes and inefficient expenditures 
in the beginning, so that they can be corrected and the leaks stopped. 
in the illustration cited above, where independent monthly measure- 
ments and estimates would probably have saved $8,000 to the con- 
tracting company, a cost-keeping system could have been carried 
along with the monthly estimates, without materially adding to the 
expense, which would have saved them over $20,000 by promptly 
pointing out where the leaks occurred. 

Cost-keeping systems on contract work should generally be de- 
vised with both of these objects in view, as they naturally go together. 

Young engineers, with a few years’ experience, should usually be 
found to be well qualified for the work, under the direction of an ex- 
perienced manager. If proper managerial direction is lacking, more 
experienced men will be required. Other things being equal, men 
with a technical training should be able to bring to the task a mental 
equipment by which the maximum of results may be obtained at a 
minimum of expenditure. , 

Distributions of cost require a record of the quantities to which 
they refer, and therefore the measurements and estimates must be 
taken for the same periods that the distributions are desired to cover ; 
~-weekly, bi-monhly or monthly. Engineers’ monthly estimates will 
generally be found unsatisfactory, if not wholly useless for this pur- 
pose, not being properly segregated in detail for the purpose of cost 
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distribution. The work of making independent measurements and 
estimates is not difficult when properly attacked, and it can easily be 
carried along with the cost keeping. If the man in charge of the cost 
keeping has some engineering training, little or no additional cost 
will be incurred. The value of independent measurements and esti- 
mates to the contractor is, for many cases, almost self-evident. 

A very great saving in labor and cost will often result from the 
use of approximate measurements and methods in preparing the par- 
tial estimates of work done for any short period. The resulting cost 
per unit of quantities will be sufficiently accurate for all practical pur- 
poses, and can be made available for the use of the manager much 
sooner than where exact or precise methods are used. Approxima- 
tions must always be used with judgment, or they will not be safe, 
and their limit of error or degree of accuracy should be established 
closely. 

The value of a cost-keeping system decreases as the time required 
to work out the results increases. If the manager or superintendent 
could know on Monday morning just what his unit costs were for 
the past week, he could make better use of the information than if it 
was not available until a month later. A successful contractor once 
said, “I cannot get my costs in time to use in making up my bids for 
work in the following year.” The value of his cost keeping was evi- 
dently only historic. Even if the costs on one piece of work are only 
obtained in time to use in preparing the next bid, the results are of 
somewhat doubtful value. What we would like is, to know today 
what it cost, for instance, to lay concrete per cubic yard yesterday ; 
how much for materials, for handling, for mixing, for placing, for 
forms, for power, for plant, etc. But this would be ideal and far bet- 
ter than we can hope to accomplish. A practical and reasonable rule 
would be to have the unit costs in detail tabulated for use within 48 
hours to four days after the close of the last day’s work of each 
weekly, fortnightly, or monthly pay-roll period. 

In some cases it may be found desirable to have the unit costs 
computed and tabulated for each calendar month, in which case sev- 
eral pay rolls, or parts of pay rolls, would generally be included. 
With a complete system and modern tabulating and computing facili- 
ties, unit costs can be computed without reference to the pay-roll 
periods. Special reports can be quickly made at any time and covering 
any part of the work or period of time. 


It is expected to follow this with articles descriptive of systems actually ysed, and 
outlining a complete system employing the readily available modern ideas and appliances. 
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COMMENT# 


T is hinted in well informed circles 

in Washington (and elsewhere) that 
if the suddenly prominent enthusiasm 
for a sea-level canal at Panama were 
traced back to its ultimate sources, 
some of these might be found to be of 
very doubtful purity—or, rather, of 
very definite impurity. This is not by 
any means to say that there is not a 
sincere and honest party in favor of 
that plan. Let us hasten, in all frank, 
ness and courtesy, to acknowledge the 
good faith and the ability of many of 
its supporters, andthe weight of some 
of their arguments. But the state- 
ment is made, apparently with much 
to support it, that the livery of this 
patty has been seized as a cloak by 
wholly selfish interests whose sole pur- 
pose is to delay as long as possible the 
completion of any canal connecting the 
oceans. 

It is earnestly asserted, in short, that 
the sea-level proposition has received 
its most specious presentation through 
the influence of a certain c/ague, whose 
mission it is to work up an apparent 
popular enthusiasm for a project which 
will involve long. preliminary discus- 
sion, the delay and uncertainty of 
wholly new plans, and finally the maxi- 
mum of time for construction and 
opening of thecanal. The interests (so 
it is said) which first fought bitterly 
against any canal at all, and then cov- 
ertly for an impracticable location for 
a canal, are now fighting craftily for a 
type of canal which will delay the open- 
ing and give them anextension of their 
monopoly for full ten years longer than 
they would retain it if the lock canal 
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were built. These interests are the 
Transcontinental railroads. 
* * * 

IN connection with the present in- 
terest in the question of accidents on 
tailways there has been shown a ten- 
dency to compare the methods of in- 
vestigating disasters and reporting ac- 
cidents in Great Britain with those 
existing in America, and in some 
quarters the reports of the Interstate 
Commerce Commission upon accidents 
have been rather severely criticized. 

It is impossible to compare the re- 
ports of the Interstate Commerce Com- 
mission with those of the Board of 
Trade, simply because the conditions 
under which the two bodies act are not 
the same. That the methods of the 
Board of Trade are not perfect may 
well be admitted, but that they are 
superior to those of the Interstate 
Commerce Commission has been main- 
tained by some who deplore the pres- 
ent agitation about accidents on Ameri- 
can railroads. For this reason it may 
be of interest to note the extent to 
which the powers of the Board of Trade 
exceed those of the Commission. Thus, 
in connection with its supervisory 
powers over British railways, the plans 
for any railway construction are re- 
quired to be deposited with the Board 
of Trade before any bill can be intro- 
duced into Parliament; and before any 
railway can be opened for traffic the 
permission of the Board must be ob- 
tained, on the report of an inspector. 
Since the block system is compulsory 
in England, this portion of the equip- 
ment is included in the inspection, the 
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entire signal system and interlocking 
plant being subject to the approval of 
the Board of Trade, after a report by 
its inspectors. The railways are re- 
quired to give notice to the Board upon 
the occurrence of any accident, and all 
the circumstances must be placed fully 
before an inspector of the Board, sent 
to the spot for the purpose; and on the 
report of this inspector the Board is 
empowered to take such steps as may 
be judged necessary for the security of 
the public. 

American railroads would probably 
make serious objections to the granting 
of such powers to any official body, but 
that they have made for safety in Eng- 
land seems to be beyond denial, and 
with such an example before us we can 
scarcely plead ignorance of at least 
one way to reduce the number of rail- 
road accidents. 

* * * 


THE approaching International Rail- 
way Congress at Washington will 
doubtless result in much good in con- 
nection with the interchange of 
opinions and experience in various de- 
partments of railway construction and 
operation. Among the points to be 
considered it is to be hoped that the 
question of standard rail sections, ma- 
terial, and methods of testing will have 
aplace. As was long ago pointed out 
by Mr. James W. See, in a paper on 
standards, presented before the Ameri- 
can Society of Mechanical Engineers, 
the acceptance of a standard does not 
necessarily mean that anybody is 
obliged to conform to it, but merely 
that it becomes a definite and accessible 
record, which can be used in framing 
a specification or in establishing an 
agreement without the necessity of re- 
describing what has already been pre- 
cisely described and recorded. 

At the present time there are a 
number of specifications and sections 
for rails which differ but slightly in 
minor matters, and which might well 
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be discussed in the hope that fruitful 
and useful suggestions may be brought 
forth from men who, above all others, 
are best fitted to treat the questions 


included. 
* * * 


THE interesting figures of the increase 
of road-repair costs under motor-vehicle 
traffic, given by Monsieur Périssé on 
pages 901 903 of this number, bring out 
again a very important point which 
was well put in Col. Sylvester Stewart's 
article in our issue of July, 1903. It 
is often overlooked in the comparison 
of various modes of transport, with the 
result that the inquirer is led to false 
conclusions. Briefly, it is that the 
moving vehicle is only one element in 
the economy of transportation. The 
other, and really the more important 
in many respects, is the permanent 
way on which that vehicle runs. No 
concept of the subject is complete and 
no comparison true unless both of these 
factors are adequately rocognized and 
given their proper proportionate value. 
The question ‘‘what will be the place 
of the automobile in the civilization of 
the future?” is inseparable from the 
question ‘‘ what will be the roads of the 
future ?” 

With Col. Stewart’s permission, we 
quote from a recent letter received 
‘from him :— 

“On pages 118, 119, and 121 of ‘Mod- 
ern Industrial Progress,’ just issued, the 
distinguished author has done me the 
honor to quote at considerable length 
from my article in THe ENGINEERING 
MaGazineE on ‘The Automobile and the 
Railway as Transport Agents,’ but he 
thinks that greater changes than I antici- 
pate will occur in five hundred years. 

“Five-hundred years, however, will 
make no change in the composition of 
materials. Sugar will still be sweet and 
vinegar sour, and steel roads will still 
be smoother, stronger, and more durable 
than stone; from which smoothness, 
strength, and durability result the ad- 

vantages I pointed out.” 
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HERE is no question, at the present 
time, as to the interest which is 
taken by nearly everyone in the 

question of accidents on railways; and on 
the part of Government officials, railroad 
authorities, and the traveling public the 
subject is admitted to be one for discus- 
sion, study, and action. The paper of Mr. 
Haskell, published in the December issue 
of this Magazine, together with the reports 
of the Interstate Commerce Commission, 
have attracted wide attention, and there is 
ample evidence that the agitation will con- 
tinue until some remedial action is taken 
to diminish the number of casualties, espe- 
cially on American railroads. 

In such a matter it is most important 
that any premises should be founded upon 
accurate and reliable information, and espe- 
cially that any attempts at comparisons be- 
tween the conditions in different countries 
should be based upon data which are strict- 
ly comparable. This side of the question 
has been brought out by Mr. Slason 
Thompson in a paper presented before the 
Western Railway Club, and some abstract 
of his discussion is here given as bearing 
upon an important element in an important 
matter. 

In the first place it is to be noted that 
comparisons are frequently made on one 
side between the number of accidents to 
passengers and the total number of acci- 
dents to all persons, employees included, on 
the other. Thus the report of the Board 
of Trade for 1901 showed that not a single 
passenger had been killed in a train acci- 
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dent in Great Britain, and this noteworthy 
fact has been compared with the great loss 
of life reported on American railroads. As 
a matter of fact, however, the same report 
of the Board of Trade showed that the 
total number of personal accidents during 
the same year on British railways amount- 
ed to 1,277 persons killed and 18,735 in- 
jured, these, however, not being passengers. 
Mr. Thompson very properly objects to a 
comparison of a part of the report of acci- 
dents on British railways with the total 
on American railroads. 

The British reports include a classifica- 
tion of the character of the accidents, to- 
gether with a comparison between the 
number of accidents and the corresponding 
number of persons exposed to accident as 
well as a review of the tendency of acci- 
dents to increase or diminish. It is in- 
tended also to distinguish between prevent- 
able and non-preventable accidents, the 
whole intent being the collection of infor- 
mation, not for the mere sake of publicity, 
but principally with a view of determining 
the best methods of diminishing the num- 
ber of accidents of all kinds in connection 
with railway operation. The work of the 
Board of Trade in this connection is in the 
hands of a special department, the inspec- 
tion staff being composed almost entirely 
of officers of the Royal Engineers. It must 
be remembered that the Board of Trade is 
a Department of the Government, with ex- 
tensive supervisory power over the conduct 
and operation of railways, such as would 
seem very onerous in the United States, 
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and among these powers is included the 
inspection of all railway accidents, the rail- 
ways being required to give notice in every 
case of accident, sending for an inspector, 
whose report is made the occasion of the 
exercise by the Board of its power to take 
such steps as are necessary, in its judg- 
ment, to provide for the security of the 
public. 

It has been maintained that, in any com- 
parison between British and American rail- 
ways, the difference in mileage should be 
taken into account, but this seems hardly a 
correct basis for comparison, and a more 
rational one would appear to be the number 
of passengers carried, although the con- 
nection in this case is by no means positive. 
The great disparity between the number of 
passengers and the number of employees 
killed is in itself an indication of the great- 
er degree of relative risk in the latter case, 
and indeed this feature is emphasized by 
the fact that some accident insurance com- 
panies give increased indemnity to policy 
holders who may be injured while traveling 
in public conveyances, thus distinctly rec- 
ognizing that the individual is safer in the 
car than elsewhere. It is therefore most 
desirable that the reports of the Interstate 
Commerce Commission should so classify 
the accidents as to enable the separation 
of passengers from employees, and especial- 
ly to indicate the nature of the accidents 
by which so large a number of employees 
are injured. It is hardly to be expected 
that this latter information could be ob- 
tained from the railroad companies, but if 
the Interstate Commerce Commission were 
given the same powers as the Board of 
Trade in this respect, a long step forward 
would: be taken toward making the two re- 
ports comparable. 

An interesting statement in Mr. Thomp- 
son’s paper appears when he makes the 
following remarks about block systems: 

“The accident reports of the Interstate 
Commerce Commission, prejudiced as they 
are in favor of the block signal system as 
the panacea for railway accidents, cannot 
wholly conceal the fact that recklessness, 
negligence, and disobedience in the human 
equation is mainly to blame for railway 
accidents. In three cases out of four where 
the block system is installed the failure of 
the human equation to keep it in order, or 
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to observesor to obey its warnings, neutral- 
izes its efficiency. The inevitable tendency 
of the block signal system is to beget care- 
lessness in the train crews, as it shifts re- 
sponsibility to the signal system operators 
or to the signal itself.” 

The best comment which can be made 
upon this statement is that given in the 
discussion by Mr. Tratman, which we here 
quote: 

“Mr. Thompson states that, in his opin- 
ion, the absence of safety devices has little 
to do with safety in operation, and that 
recklessness, negligence, and disobedience 
in the human equation are mainly to blame 
for railway accidents. He states further 
that he approves of block signals wherever 
practicable, and where they will insure pub- 
lic safety without overburdening public 
traffic (evidently failing to realize that the 
block system is an aid to the prompt and 
efficient handling of traffic). But in the 
next sentence he says the inevitable ten- 
dency of the block signal system is to beget 
carelessness in the train crews. If this ‘in- 
evitable tendency’ exists it is difficult to see 
why Mr. Thompson should favor the sys- 
tem at all, but as a matter of fact this 
‘tendency’ is imaginary. 

“In England the railway system has 
nearly the entire mileage (and certainly all 
of its main-line mileage) operated under 
the block system, subject to the rules of 
the Board of Trade. If English railways 
had the same small percentage of length 
equipped with block signals as in this coun- 
try, the accident list would undoubtedly be 
very much larger. In fact, with the density 
of traffic of English railways it would be 
impossible to handle the train service safe- 
ly or efficiently without the block system. 
In England, the use of the block system is 
compulsory, and no railway can be opened 
for traffic until its track and equipment 
(including signals and interlocking plants) 
have been inspected and approved by the 
railway department of the Board of Trade. 
As to discipline, it is well known that Eng- 
lish railway employees are less apt to dis- 
obey orders and signals or to take chances 
than are the employees of American rail- 
ways. This is largely due to the fact that 
the former have for years been trained to 
observe and obey signals implicitly as their 
main guidance in running the trains.” 
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It should hardly be necessary to observe 
that the real responsibility is a matter 
which lies higher up than with the train 
crew, and that a part of the duty of officials 
in charge of the conduct of transportation 
is the enforcement of the operation of sig- 
nalling systems as well as of their installa- 
tion. No military officer would think of 
endeavoring to shift the responsibility of 
matters entrusted to his command to the 
shoulders of his inferiors, and it should be 
well understood that the acceptance of re- 
sponsibility is the real attribute of high 
office. 


Many years ago there was much the 
same sort of agitation in England concern- 
ing railway accidents as now appears in 
the United States, and it was then that 
Leech’s famous cartoon appeared in Punch, 
showing that the proper way to prevent ac- 
cidents on railroads was to lash a director 
of the company to the front of each loco- 
motive. England has benefited by that 
agitation by the enactment of the very pow- 
ers for the Board of Trade to which Mr. 
Thompson has so fully referred, and the 
lesson is one by which America may also 
learn what is best to be done. 
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O NE of the most difficult things to 
obtain, in considering the replace- 

ment of a process, method, or line 
of business conduct by something new, is 
the establishment of a correct basis of com- 
In nearly every instance the ex- 


parison. 
isting thing is used as the standard and the 
proposed plan is compared with it, usually 
upon some selected line, such as gross cost, 
equality of capacity, or some partial con- 
sideration, according to the ability or preju- 
dices of the person having the matter under 


consideration. As a matter of fact this is 
not the way that changes are really made, 
and, indeed, great alterations in the con- 
duct of important enterprises are rarely 
made as a consequence of deliberate afore- 
thought, but usually follow as the result 
of a slowly accumulating external pressure 
which ultimately becomes too great to be 
resisted. 

In the case of the comparison between 
steam and electric locomotives for main- 
line service the basis usually taken has 
been the cost of conducting the traffic with 
the present equipment, and when it has 
been shown that little or no gain would 
result in doing the same work in the same 
way, merely substituting electricity for 
steam as a source of power, the question 
is complacently assumed to have been an- 
swered. The absurdity of such a method 
readily appears if it is compared with 
changes which have really been accom- 


plished. Thus, for example, any attempt 
to have considered the relative values of 
steam railways and with the former sys- 
tem of stage coaches and horse-drawn 
teams, by examining the cost of doing the 
same work as was performed by the horses, 
if steam power were substituted, would 
have shown an enormous increase in the 
capital invested, and a far targer operative 
cost. In like manner the cost of propelling 
a vessel by steam as compared with the 
use of wind power for the same displace- 
ment and speed would make but a sorry 
showing for the steamship. Trolley cars 
of the same size, weight, speed, and num- 
ber as the old horse cars of any street rail- 
way system, would prove a costly and un- 
profitable substitute, and so with any other 
transformation which might be cited. 

These thoughts are brought out in con- 
nection with an article by Mr. H. Ward 
Leonard in a recent issue of the Electrical 
World and Engineer, in connection with 
the discussion of the probable substitution 
of electricity for steam for hauling freight 
on main-line railways. 

Railway men are all fully impressed with 
the fact that the freight receipts depend 
upon the ton-mile, and that the expendi- 
tures are, under present conditions, a func- 
tion of the train-mile, and under these cir- 
cumstances they naturally bend their ener- 
gies toward the increase of ton-miles and 
the reduction in train-mile costs. It is 


ae 
Hi 
Pin 


984 


upou this entirely correct principle that 
Mr. Ward Leonard approaches the ques- 
tion, with the result that some very inter- 
esting conclusions appear. 

In the first place it is increasingly evi- 
dent that the limitations of the steam loco- 
motive are being closely approached. 

“A modern compound freight locomo- 
tive, which produces about 1,400 h. p. at 
18 miles per hour, with a pull at the draw- 
bar of 30,000 pounds, can produce as a 
maximum about 50,000 pounds drawbar 
pull, but to do so will have to reduce its 
speed to, say, three miles per hour, and 
wili then produce only about 400 h. p. 

“It is a most unfortunate fact for the 
steam locomotive that just when the heavi- 
est grade is encountered and the demand 
exists for from three to six times the 
power required on the level in order to 
maintain sufficient speed to prevent traffic 
congestions, the power of the steam loco- 
motive, instead of increasing in response to 
this temporary demand for _ increased 


power, actually falls to about one-third or 
one-half of its maximum power. 


“The boiler is the limiting feature of the 
steam locomotive. There is a limit to the 
steam pressure which can be efficiently em- 
ployed. There is a limit to the amount of 
coal which can be burned on the limited 
grate surface in the limited firebox. There 
is a limit to the work which the fireman, 
or even two firemen, can perform in stok- 
ing. All of these limits have been reached, 
or practically so, in the modern high-pow- 
ered steam locomotive, and whatever this 
limit may be in favorable weather, it is 
again greatly reduced by conditions of ex- 
tremely cold weather, when the reduced 
steaming capacity of the boiler, the reduced 
physical strength of the fireman and the 
bad track surface, all unfavorably affect 
the production of the increased horse- 
power needed to maintain schedule speed.” 

The compound system has extended 
somewhat the hauling capacity of engines 
by the higher efficiency with which the 
steam is used, but in the great engine ex- 
hibited at St. Louis, with 5,600 square feet 
of heating surface and about 2,500 horse 
power, the limitations are closely reached. 
The 80,000 pounds drawbar pull which this 
engine can exert is about all that existing 
equipments can stand. 


THE ENGINEERING MAGAZINE. 


It is evident that any system which is to 
supersede the steam locomotive for freight 
service must do much more than compete 
with that machine, it must take up the 
work where the steam locomotive is com- 
pelled to leave off. Freight must be hauled 
in longer trains, at higher speeds, and up 
steeper grades, if the cost per train-mile is 
to be further reduced, and upon the reduc- 
tion in the train-mile cost to the railroad 
depends the reduction in the ton-mile 
charge to the shipper. 

The fitness of the electric locomotive, 
operated in multiple unit, with as many 
locomotives to a train as may be necessary 
to do the work, is seen by the fact that the 
electrically propelled machine is capable of 
exerting a pull of 125 pounds on the driv- 
ers per horse power, while the maximum 
for the steam locomotive is about 117 
pounds. 

“Just as in the former street car prac- 
tice a light car was essential when the 
power was limited to horses, and the 
horses laboriously moved the car on a 6 
per cent. grade at a slow speed, so the 
modern steam locomotive, with its limited 
power, moves the relatively light freight 
train at a slow speed on the mountain 
grade, and just as the gigantic trolley car 
of to-day rushes at nearly full speed up a 
grade of 6 per cent. driven by a source of 
practically unlimited power and respond- 
ing without injury to the demanded pro- 
duction for a short time of some six times 
the power needed on the level, so will the 
future electrically-driven freight train rush 
up the present mountain grades at a speed 
which will make the speed of to-day on 
mountain grades seem ridiculous. 

“If one per cent of the money spent per 
annum in the reduction of grades and the 
strengthening of curves were spent in 
building electric locomotives and power 
plants to use them, where increased power 
is needed, most of the vast sums being 
blasted and shoveled away would be saved 
and a far better economical result would 
be obtained than can ever be hoped for by 
the use of steam locomotives. 

“Let us now look briefly at the effect 
which would follow a possible reduction in 
the cost per ton-mile. Most people, no 
doubt, think that the cost of the ton-mile 
is a matter of little concern to them. The 
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railways of the United States were paid by 
the inhabitants of the United States in 
1903 for producing 173,221,000,000 ton- 
miles; that is, every man, woman and child 
in the United States paid to the railways, 
as an average, last year, the price of 2,160 
ton-miles; 8 tons were moved over 250 
miles for every inhabitant of the country. 
In 1893 the per capita production was only 
1,430 ton-miles. In 1880 it was 645 ton- 
miles per capita. 

“The inhabitants of the United States 
paid to the railways last year for freight 
transportation at least $1,320,000,000." It 
will be evident from these figures that the 
price paid to railways per ton-mile vitally 
affects the per capita income and wealth of 
this nation and a material reduction in the 
ton-mile selling price is an important 
source of wealth. 

“To illustrate this the reader need only 
be reminded that the enormous wealth of 
the Standard Oil Company was built up 
out of a small percentage rebate on the 
ton-mile price. 

“On account of competition the railways 


have thus far promptly given to the public 
most of the benefit due to savings effected 


in producing the ton-mile. In 1903 the 
average selling price of the ton-mile was 
.76 cent. In 1893 it was .88 cent. In 1890 
it was .94 cent. The ton-mile price has, 
therefore, been reduced 20 per cent. since 
1890. If the freight moved last year had 
been paid for at the rate which prevailed 
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in 1890, the public would have paid to the 
railways last year $312,000,000 more than 
it actually did pay. This enormous annual 
saving is equivalent to dividing among the 
inhabitants of this country a dividend of 
2% per cent. upon the $12,600,000,000 of 
railway stocks and bonds outstanding in 
this country. It is practically equivalent to 
dividing among the inhabitants of the 
United States all the gold annually pro- 
duced in the world. . 

“It seems safe to say that the most im- 
portant factor in the recent enormous pro- 
duction of wealth in America has been the 
startling reduction in the price of the ton- 
mile. 

“Enough has been said to make it clear 
that there is no subject in which the gen- 
eral public is more interested than in the 
cost of production of the ton-mile. It is 
hoped that sufficient evidence has been 
presented to make it clear that economies 
in the production of the ton-mile are radi-' 
cally influenced by the amount of power 
than can be commercially applied to a 
freight train.” 

It is evident that if the question of steam 
and electric traction for main-line railway 
service is to be considered intelligently it 
must be upon the basis, not of present con- 
ditions, but upon the extent to which elec- 
tricity may be used to carry the train-mile 
capacity far beyond present limits, and thus 
reduce the cost of the ton-mile, both to the 
railroad and to the shipper. 


THE ECONOMIC VALUE OF CAST IRON. 


THE PRODUCTION OF MACHINE CASTINGS OF MAXIMUM STRENGTH, UNIFORMITY AND 
SATISFACTORY MACHINING QUALITIES. 


W. H. Pretty—Manchester Association of Engineers. 


N these days of steel it is possible that 
insufficient attention is given to mate- 
rials of construction which are still 

very largely employed, and which, if con- 
sidered in the light of improved methods 
of production and operation are undoubt- 
edly susceptible of partaking to a greater 
or lesser degree in the advantages of scien- 
tific manipulation. It is beginning to be 
acknowledged that for some purposes 
wrought iron is distinctly better than steel, 
and it must be admitted that cast iron is 
yet one of the most extensively used ma- 


terials in the machine shop, and yet it is 
only recently that the foundry and its prod- 
ucts have been given anything like the 
amount of scientific attention which has 
long been accepted in the manufacture and 
use of steel. In a paper recently presented 
before the Manchester Association of En- 
gineers, Mr. W. H. Pretty discusses tie 
economic value of cast iron in the light of 
present shop methods, and some abstract 
of the paper will be found of interest. 
“The value of cast iron in the arts and 
manufactures of the world is such that it 
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must necessarily take an important place in 
the great industrial questions of the day, 
while the vast supplies held in store for us 
by nature, of ores of iron and fuels, and 
sources of energy capable of being utilised 
for the production of heat by electrical or 
other means, are sufficient indication of its 
continued use by man in the future. It 
behooves us, therefore, as engineers to give 
the subject all the attention we can to de- 
velop it to the best of our ability, and en- 
deavour to make the founder’s work a sure 
science. The most important applications 
of cast iron (under which term is included 
pig-iron) at the present time may perhaps 
be broadly classed as follows :— 

“(1) Its use in the production of wrought 
iron, steel and ingot iron, &c., essentially 
of a metallurgical nature. 

“(2) Its use in the service of mankind 
by civil engineers and others for structural 
work, bridges, tunneling, pipe lines for 
water supply, and other purposes. 

“(3) The production of castings for the 
general use of mechanical and electrical 
engineers in the construction of machinery, 
steam engines and other prime movers, &c. 

“(4) The reproduction of works of art, 
ornamental ironwork, and various articles 
required for domestic and other purposes 
in times of peace. 

“(s) The manufacture of malleable cast- 
ings. 

“The field covered is a very wide one, 
Class 2 is gradually passing into the hands 
of iron founders possessing blast furnaces, 
for obvious reasons, but is still practiced 
on a small scale by founders engaged in 
Class 3, while it would seem that Class 5 
is likely to be replaced by steel castings.” 

The exact definition of the term cast iron 
is almost as difficult as the precise meaning 
of the term steel. According to Professor 
Howe cast iron is defined as iron contain- 
ing more than 2 per cent. of carbon; just 
as he defines high-carbon steel as iron with 
a carbon content between 0.30 per cent. 
and 2.00 per cent., and low-carbon steel as 
iron containing less than 0.30 per cent. of 
carbon. Mr. Pretty is much less definite 
than this, as he broadly defines cast iron 
as iron, with the addition of small quanti- 
ties of carbon, silicon, sulphur, phosphorus, 
manganese, and “anything else it can lay 
its hands on.” 
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“Cast iron is frequently described as oc- 
cupying a place in the iron carbon series, 
but it is something more than this, its com- 
position is of an exceedingly complex na- 
ture and it should really be regarded as 
the product of a process in which other 
materials, in addition to iron are reduced 
by the action of fuel and blast and enter 
into combination with it. In addition to 
these we may have compounds formed 
without the direct reduction of the elements 
and it is not at all unreasonable to suppose 
that interchange between compounds and 
elements takes place in solution at high 
temperatures analogous to those we obtain 
in the chemical laboratory in solutions at 
normal temperature. It is customary to- 
day to judge the suitability of a pig iron 
for foundry purposes by the carbon, sili- 
con, sulphur, phosphorus and manganese 
present. Before long we shall have to pay 
more attention to other elements such as 
chromium, arsenic, copper, titanium, etc., 
and their behaviour when in solution or 
combination with irons, in quantities so 
small that we to-day ignore them.” 

After enumerating the more frequently 
employed ores of iron, and the processes 
used in the production of pig iron, Mr. 
Pretty discusses the ordinary methods of 
grading and classifying the product. For- 
merly the old method of determining the 
character of the metal by the fracture of 
the pig was considered sufficient, but this 
can no longer be accepted. The increase 
in varieties together with the changes in 
structure due to the production of machine- 
moulded pigs cast in chills demand some 
more precise method, and the use of a 
combination of chemical analysis, united 
with physical and mechanical tests, must 
be advocated. Of course an accurate 
knowledge of the pig is by no means every- 
thing, since the advantages of the most 
careful choice of materials may be com- 
pletely upset in the foundry by careless 
working at the cupola, the use of improper 
fluxing materials, blast conditions, casting 
temperatures, and other elements of manip- 
ulation. 

There is no doubt that by the use of 
chemical and physical methods of exam- 
ination, both as applied to the pig and to 
the resulting castings, the conditions giv- 
ing any desired result may be discovered. 
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and a repetition of any determinate series 
of operations be made to give a desired 
product. 

The present interest in the introduction 
of rapid machining processes, including 
high-speed steels for the cutting tools and 
more powerful machine tools in which to 
do the work, has emphasised the demand 
of the machine shop upon the foundry for 
soft and easy-cutting castings. As Mr. 
Pretty well says, however, the question 
arises, which is the more important factor, 
the economic value of the material, of the 
output of the machine departments? In 
many cases the strength is ample and the 
cost of machining is paramount, but there 
are many others in which the material must 
take premier position. Mechanical tests 
show conclusively that metal which would 
be hailed with delight and satisfaction on 
the shop because of its softness, may be 
unsuitable to meet the conditions of stress 
and wear which are to come upon the fin- 
ished product. Mr. Pretty urges the im- 
portance’ of including among the tests for 
cast iron that of its machining quality, by 
the provision of test pieces to be subjected 
to the lathe and the drill, so that informa- 
tion upon this important class of proper- 
ties may be included with those of resis- 
tance. 

In this connection a form of standard 
test is given, readily available for trial in 
the lathe as well as in the drill-press and 
boring mill. 

“To enumerate a few of the questions 
bearing upon the manipulation of cast iron 
throughout its treatment in the foundry we 
have: 

“The formation of suitable slag in the 
cupola. 

“The behaviour of the blast and possible 
occlusion of gases in the cupola under bad 

“working conditions. 
“The addition of minute quantities of re- 
ducing agents, such as ferro-aluminium, 
ferro-silicon, ferro-manganese,  (silicon- 
aluminium-manganese alloys), etc., to the 
molten metal while in the ladle. 
“The pouring temperature and the study 
of cooling curves by means of thermome- 
ters specially suitable for the work. 

“The behaviour of moisture and gases 
at the high temperatures suddenly brought 
to bear upon them, and ranging from 


REVIEW OF THE ENGINEERING PRESS. 


987 


15° C. to 1,600° C. or higher, and their 
behaviour when in a state of occlusion, so- 
lution or enclosure in a mass of cast iron, 
capable or incapable of yielding to the pres- 
sure produced. 

“The occlusion of gases by molten cast 
iron and their retention or throwing off as 
the metal cools down to the solid state, and 
the effects of rapid cooling upon this phe- 
nomenon. 

“The possible liberation of gases within 
the mass of molten metal as it cools down, 
and due to molecular and chemical change 
other than that accounted for by occlusion. 

“The effects produced by various degrees 
of moisture in the sand composing the 
mould, upon the metal in contact with it. 
and methods of determining the percentage 
of moisture in the facing and other sands 
used in forming the moulds. The shrink- 
age of cast iron as it cools down from the 
molten state, and its sudden expansion 


when nearing the point of solidification, © 


afterwards followed by the usual contrac- 
tion of solids as its temperature falls. 

“The remelting of foundry irons and the 
change in character of the chemical con- 
stituents, and means of remedying this as 
required. 

“The diffusion of metals. 

“The heat treatment of cast iron and 
molecular rearrangement. 

“The decay of cast iron under various 
conditions of employment, and means of 
remedying this. 

“The effect of casting temperatures upon 
special chilling work. 

“The study of eutectic and other alloys 
within a mass of cast iron, and the physical 
changes which accompany them. 

“The various types of furnaces in use 
for remelting pig irons for foundry pur- 
poses ,etc., and the nature of the blast 
capable of giving the best results.” 

In the United States the study of cast 
iron and of foundry work has been effec- 
tively conducted by the American Foundry- 
men’s Association, and it is a matter for 


“congratulation that a British Foundrymen’s 


Association has recently been formed, since 
it is only by interested co-operation of the 
men who are actually doing the work that 
the same progress may be expected in this 
as has been made in other departments of 
metallurgical work. 
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THE STRENGTH OF CONCRETE. 


EXPERIMENTAL RESEARCHES INTO THE RESISTANCE OF PLAIN AND REINFORCED 
CONCRETE TO VARIOUS STRESSES. 


Professor Mirsch—Schweizerische Bauzeitung. 


ITH the extending use of concrete 

in construction there has arisen a 
demand for later and more accu- 

rate information, both as to the resistance 
of the plain concrete itself and in connec- 
tion with various methods of adding a 
metallic reinforcement. The technical jour- 
nals have contained many articles, bristling 
with mathematical equations, and evolv- 
ing elaborate formulas, while the amount 
of reliable data upon which these super- 
structures have been reared is comparative- 
ly small. For this reason every contribu- 
tion to the moderate stock of reliable ex- 
perimental knowledge in this important 


and increasing department of engineering 
work is to be welcomed. 

In recent issues of the Schweizerische 
Bauzeitung, Professor Morsch gives a very 
clear account of some experimental tests 


made by him, showing their connection to 
the theoretical relatiorts actually existing 
in members of concrete and metal, in con- 
nection with shearing and_ crushing 
stresses. 

The tests made by Professor Morsch, 
made in the testing laboratory of the Stutt- 
gart Polytechnic, took into account the fact 
that in actual practice, especially for beams, 
crushing and the shearing forces are of the 
utmost importance, and hence he conducted 
the experiments with a view of determining 
directly the resistance to shearing action, as 
well as to crushing. 

Theoretically, it is common to consider 
the forces in single cross-section elements 
of a beam, but in actual work the forces are 
not constant for any portion of the cross 
section, and it is necessary to take into ac- 
count the changing action upon the whole 
series of successive elements of the cross 
section of the beam under consideration. 

Professor Morsch describes a number of 
tests of the shearing resistance of plain con- 
crete, using a Martens testing press, and 
comparing the results with tension and com- 
pression tests upon concrete of the same 
constitution and age. In the brief theo- 
retical study preceding the discussion of the 


experiments, it was deduced that the re- 
sistance to shearing should be the square 
root of the product of the tensile and the 
compression resistances, and this simple 
rule was well confirmed by the trials, Thus, 
for a concrete of the proportion 1 : 3, with 
14 per cent. water, the shearing resistance, 
after two years, was 65.9 kilogrammes per 
square centimetre. Tension and compres- 
sion tests upon the same material, of the 
same age, gave a tension resistance of 15.5 
kilogrammes, and a resistance to crushing 
of 308 kilogrammes per square centimetre. 
The square root of the product of these 
two results is 69 kilogrammes for the theo- 
retical shearing resistance. In another test 
the shearing resistance was 37.1  kilo- 
grammes, while the tensile and crushing 
strengths were 88 and 172 kilogrammes re- 
spectively; the square root of the product 
being 388 kilogrammes per square cen- 
timetre. 

When similar beams, reinforced by the 
imbedding of round iron rods near the 
upper and lower surfaces, were subjected 
to test for direct shearing, it was observed 
that fine cracks appear at about the same 
loads as caused failure in the non-rein- 
forced beam, but that these cracks did not 
increase rapidly with increase in stress, and 
that failure was attained only when the 
shearing resistance of the reinforcing metal 
was reached. In these tests the shearing 
resistance of the iron rods was taken as 
0.8 of the actual tensile strength. 

In addition to the direct shearing tests, 
Professor MOrsch conducted a number of 
torsion tests upon short cylindrical pieces, 
both solid and hollow, these including 
pieces of plain concrete as ‘well as those 
reinforced with imbedded rods forming 
spirals or helices of an angle of 45 de- 
grees. This form of reinforcement was 
adopted because it was indicated by the 
direction of the cracks appearing in the 
torsion tests on plain concrete cylinders. 

In these tests the cracks appeared in the 
concrete when the tension on the imbedded 
rods reached about 16,500 pounds per 
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square inch, this apparently being a point 
when the metal permitted the elastic limit 
of the concrete to be exceeded. 

An interesting portion of the tests of 
Professor Moérsch was that upon the ad- 
hesion of imbedded metal rods and the 
concrete surrounding them. It has been 
assumed in some instances that the ad- 
hesion is proportional to the shearing re- 
sistance, probably upon the theory that the 
yielding takes place by the tearing of the 
concrete, a layer adhering to the metal. 
The experiments of Professor Mé6rsch, 
however, show that the resistance is the 
actual friction between the surfaces of the 
metal and the concrete, and that this de- 
pends upon the density of the concrete and 
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upon the character of the surface of the 
metal. If the metal is rough, or of irregu- 
lar form, and the concrete well rammed, 
the frictional resistance may exceed the 
shearing resistance, owing to the fact that 
hard pebbles, or other solid portions of the 
concrete become interlocked with the metal. 

These experiments, conducted with a 
view of obtaining definite information, 
rather than with the intention of support- 
ing any preconceived ideas, may be ac- 
cepted as of material value in connection 
with an important and growing department 
of engineering construction. and it is only 
when theoretical investigations are based 
upon reliable data that practical and valu- 
able results can be expected. 


N a paper recently presented before the 
Franklin Institute the problems of tele- 
phone-line maintenance were discussed 

by Mr. C. J. H. Woodbury in a manner 

well adapted to bring before the mind of 
the general reader the engineering features 
of a department of work concerning which 
there has been little published. The op- 
portunities which are possessed by Mr. 

Woodbury for obtaining direct knowledge 

of the practical questions inseparably con- 

nected with the problem of telephone com- 
munication render his paper of much tech- 
nical value as well as of popular interest. 

By far the larger portion of the matter 
which has been published concerning the 
telephone is concerned either with the in- 
struments of transmission and reception, or 
with the switchboard arrangements, but the 

* fact that the very object of these terminal 

devices is the maintenance of communica- 

tion over long distances makes it desirable 
that some attention should be given to the 
means by which those distances are 
spanned. At the present time there is in 
use in connection with the Bell telephone 
system in the United States approximately 

4,000,000 miles of line construction, and 

when it is realized that this great invest- 

ment is necessarily subjected to rapid de- 
preciation, and that both for replacement 


TELEPHONE LINE ENGINEERING. 


MECHANICAL PROBLEMS CONNECTED WITH TdE INTRODUCTION AND MAINTENANCE OF 
COMMUNICATION 


C. J. H. Woodbury—Franklin Institute. 


BY TELEPHONE. 


and for continual extension ample pro- 
vision must be made, some idea of the mag- 
nitude of the problem will be obtained. 
About forty-five per cent. of the Bell sys- 
tem’s wires are on poles, and it is esti- 
mated that there are 6,300,000 poles in use, 
and that about 1,000,000 poles are required 
annually for replacements and extensions. 
“The stresses to which a telephone pole 
is subject are the result of many and vari- 
able combinations of live and dead loads 
upon a beam fixed at one end and loaded 
near the other end. There is scarcely 
anything in engineering construction so 
actively the subject of depreciating con- 
ditions. The top is exposed to the 
weather, and the important section near 
the surface of the ground is the portion 
most energetically attacked by decay. The 
wood is assailed by animal life, whether 
it be gnawing by horses in town, or the 
perforation by woodpeckers in remote dis- 
tricts. Poles in wild countries are bitten 
by bears in search of bees, whose hum- 
ming is imitated by the vibration of wires, 
and it is said that in India the tigers use 
the poles to sharpen their claws upon 
after the manner of their second cousins, 
the domestic cat, but with so much more 
vigor that the poles become weakened.” 
Apart from the questions of endurance to 
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climatic and general depreciation, and to 
the fixed stresses which are thus indicated 
there are varying and uncertain stresses 
for which provision must be made. 

“A pole line is not designed merely on 
the basis of the stresses to which the pole 
is subjected in drawing the wires to the 
necessary tension, for in most northern 
climates the sleet will at times form 
upon the wires until they become icy 
cylinders perhaps three inches in diame- 
ter, and the problem is not that of the 
mere added weight, for the force of the 
wind blowing against this icy sail applies 
a greater horizontal load, which combines 
with gravity and produces a_ resultant 
force in a diagonal direction, greater than 
either of the contributing units. 

“An ice-laden line swayed by the wind 
may be successfully resisted by the poles 
until the oscillations of the pendulum 
reach a synchronism with that of the 
vibration of some pole on the line which 
responds in like manner to the cumulative 
impact across the direction of the line, 
until it breaks this individual pole. Then 
adjacent poles are relieved of the pull on 
one side, and the excessive unbalanced 
stress breaks them. 

“The most undesirable occurrences in 
connection with the wreckage of aerial 
lines are the disturbances resulting from 
the contacts of different electrical systems 
with each other, when the various lines 
are so near as to collide, when one or both 
break.” 

Passing to the wires themselves, Mr. 
Woodbury gives a general idea of the man- 
ner in which the stresses depend upon the 
form of the catenary curve assumed. 

“The tension on a line suspended be- 
tween a pair of horizontal supports varies 
with the sag and is at a minimum when 
the sag amounts to seven-twentieths of the 
span, and the tension increases whether 
the sag is greater or less than this pro- 
portion. 

“For example, with No. 12 hard-drawn 
copper wire, weighing 173 pounds to the 
mile, and being 0.104 inch diameter, and 
having a span of 130 feet, the minimum 
tension of three pounds would occur if 
the sag was forty-three feet six inches, 
while it would slowly augment with in- 
crease in the sag, and if nature had fur- 
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nished a chasm deep enough for the ex- 
periment, it would be expected to reach its 
breaking tension of 550 pounds at a depth 
of 16,470 feet, or 3.17 miles. 

“On the other hand, the increase in ten- 
sion proceeds rapidly as the wire is drawn 
to approach a straight line, the breaking 
tension occurring at a sag of one and one- 
half inches. 

“As a comparison with this instance of 
the stresses in a local line, in the case of 
the No. 8 hard-drawn copper wire, 0.165 
inch in diameter and weighing 435 pounds 
to the mile, as used on long-distance tele- 
phone lines, when the span is 150 feet 
the minimum tension occurs at a dip of 
fifty-two feet six inches, when it is only 
eight and three-fourths pounds, and in 
like manner, as in the foregoing instance, 
its breaking stress of 1,328 pounds would 
be reached at the slightly less dip of 
16,100 feet, or 3.04 miles, still too great 
to admit of confirmation by direct experi- 
ment; but if the wire was pulled until the 
sag was 2.2 inches, it would require the 
breaking load of 1,328 pounds. 

“It is desirable that the wires should be 
drawn tight enough to prevent them from 
swaying against each other; but it is im- 
portant that they should not be drawn so 
tight that the contraction during extreme 
cold weather should cause the wire to 
break.” 

Mr. Woodbury refers to the Doolittle 
method of producing hard drawn copper 
wire, in which the omission of the anneal- 
ing process during the latter portion of 
the drawing operation overcomes the lack 
of resilience, and prevents the continual 
stretching which otherwise renders copper 
unsuitable for overhead work. Since the 
value of copper scrap is only two cents a 
pound less than that of new copper there is 
a commercial advantage in its use over 
galvanized iron wire, which costs four cents 
a pound and has no scrap value. 

The greatest difficulties in telephone line 
construction are naturally met in the 
mountain ranges of the Western States, 
and the combination of rough valleys, 
high elevations, snow, ice, and avalanches 
renders this portion of the work of the 
telephone engineer most difficult. These 
lines are frequently charged with atmos- 
pheric electricity which must be discharged 
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to the earth by bridging retardation coils 
across the lines and grounding the central 
part of the coils. 

The actual gain in time by the use of the 
telephone for long distance communication 
appears in the statement of the fact that 
the actual time for the transmission by 
telephone between Boston and Chicago, a 
distance of 1,064 miles, is 0.006 second, 
while during the same time the voice is 
transmitted through the air but six and 
one-half feet. 

The use of underground conduits in 
cities avoids many of the difficulties en- 
countered with overhead wires, but they 
also have their share of mishaps. Thus 
the leakage of water and gas are both 
liable to produce serious results, while 
other underground work may cause seri- 
ous interruptions and troubles. Still the 
underground system is well adapted for 
city use that fifty-five per cent. of the tele- 
phone-exchange wires are underground, 
and the number of wires in the conduits, 
in comparison with those upon poles, 
makes the number of miles of pole lines 


throughout the country seventy times the 
length of the streets occupied by the un- 
derground conduits. 

At the present time there are more than 
26,000 different settlements in the United 
States which are knit together by telephone 
communication, and the growth is continu- 
ous. 

“During the last five years the number 
of telephones in the system has increased 
at a greater rate than ever before. This 
increase has been building upon itself like 
compound interest at the usurious rate of 
twenty-nine per cent. a year, and com- 
pounding each year at this rate would 
double the number in two and _ three- 
fourths years, or the number of telephones 
has actually increased over three and one- 
half times during the last five years. 

“Each of these instruments as soon as 
installed comes into full service for con- 
nection with other instruments, and thus 
reciprocally each new telephone adds to 
the availability and, therefore, the value 
of those with which it may be in com- 
munication.” 


MECHANICAL 


CANAL LIFTS. 


THE COMPETITION FOR IMPROVED METHODS OF OVERCOMING DIFFERENCES IN LEVEL ON 
THE LINE OF THE DANUBE-ODER CANAL, 


Oesterreichische Wochenschrift fiir den Oeffentlichen Baudienst. 


HE hydraulic canal lock is said 
to have been invented by the 
brothers Dionisio and Pietro Do- 

menico, of Viterbo, in Italy, in the 
year 1481, a lock chamber with gates 
having been built by them in that year on 
the Piovego, a canal extending from Padua 
to Stra, and the device was promptly taken 
up by Leonardo da Vinci, who built six 
such locks on the Milan canals in 1497, 
after which the use of locks became gen- 
eral all over Italy and from thence in other 
parts of Europe. For nearly four hundred 
years no material improvement was made 
in the operation of raising and lowering 
canal boats, but with the development of 
internal waterways, and the inclusion of 
large differences in level, other methods 
have been devised. We have already no- 
ticed in these columns the hydraulic canal 
lift recently erected at Peterborough, on 
the line of the Trent canal, in Canada. this 


being the latest successor of the lifts at La 
Louviére, in Belgium, Les Fontinettes, in 
France, Henrichenberg, in Germany, and 
at Anderton, in England. 

In the course of the plans for the pro- 
posed canal to unite the Danube and the 
Oder into one continuous waterway, it has 
been found desirable to arrange for a lift 
of 35.9 metres, or about 118 feet, at Aujezd, 
near Prerau, in Austria, and before decid- 
ing as to the best method of overcoming 
this elevation it was decided to institute a 
competition, open to engineers of all coun- 
tries. No fewer than 204 designs were sub- 
mitted in this competition, and the charac- 
ter of the premiated designs gives them 
especial importance in view of the increas- 
ing interest which is felt at the present 
time in the development of internal water- 
ways in various parts of the world. In re- 
cent issues of the Oesterreichische Wochen- 
schrift fiir den Oeffentlichen Baudienst the 
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successful plans are illustrated and dis- 
cussed at length, and some abstract of the 
principal features is here given. 

The design receiving the first prize be- 
longs to the inclined-plane class, but at the 
same time it includes a number of charac- 
teristic features. The design includes a 
double-track inclined plane, with a slope of 
I in 25, the canal boats to be hauled up 
and lowered in tank cars containing suf- 
ficient water to float them, although the 
arrangement is also applicable to the haul- 
ing of the boats themselves directly upon 
dry cars, should this be found preferable. 
The arrangement differs from other in- 
clined-plane systems in that there is no 
direct mechanical connection between the 
two cars, such as a cable, or other positive 
device, a form of electric balancing being 
employed instead, this leaving each car in- 
dependent as to its own movements. The 
tank cars are each equipped with two elec- 
tric-motor propelling cars, these being pro- 
vided with two motors each, the motor 
cars forming a portion of the suspension 
of the lower portion of the tank cars, prac- 
tically permitting the whole load to be 
pushed up the incline and held back during 
the descent. The continuous current mo- 
tors are so arranged that they act as gen- 
erators during the descent, thus returning 
to the system an amount of energy equiva- 
lent to that required for the ascent. The 
motors act, by a system of gearing, upon a 
gear-wheel and rack placed between the 
rails, in a manner similar to that success- 
fully employed upon many mountain rail- 
ways. The arrangements for receiving and 
discharging the boats are similar to those 
already employed with success in the hy- 
draulic canal lifts, with special rubber pack- 
ing for securing water-tight joints about 
the doors. 

The inside dimensions of the travelling 
tanks are 71.21 metres long, 88 metres 
wide, and 3 metres deep, or about 233 by 
29 by 10 feet, and it is estimated that the 
ascent of 118 feet, up an incline of nearly 
3,200 feet in length, will be effected in 29 
minutes. The plan includes a large num- 
ber of details which appear to be very com- 
pletely worked out, the various portions of 
the design, while submitted as a single plan 
in the competition, being due to such re- 
sponsible establishments as the Bohemian- 
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Moravian Machine Works, of Prague; 
Messrs. Breitfeld, Danek & Co., of Prague; 
Ruston & Co., of Prague; Ringhoffer, of 
Smichov; the Skodawerke, of Pilsen, and 
the Austrian Siemens-Schuckert Company, 
of Vienna. 

The second prize design is marked by 
great boldness and originality, but the 
standing and responsibility of its sponsors, 
and the completeness with which it has been 
worked out cause it to demand attention 
and respect. This is nothing less than the 
use of a great revolving drum, made of a 
steel framework, and greater in diameter 
than the total height of the lift, besides 
being of sufficient length and strength to 
carry near its periphery two opposite tank 
cylinders large enough to receive the canal 
boats. The whole device resembles some- 
what the Ferris Wheel at the Chicago Ex- 
position, lengthened out into a cylinder, and 
it will be seen that a half-revolution of such 
a drum would raise a boat from the lower 
to the upper position, the height being lim- 
ited only by the diameter of the cylinder. 
The design submitted in the competition 
involves a drum 52.6 metres (172.5 feet) 
in diameter, and 70 metres (229.6 feet) in 
length, this being large enough to raise 
boats 225 feet long by 26 feet wide, over 
the difference in level of 118 feet required 
by the conditions of the competition. These 
dimensions are quite within present expe- 
rience, the Ferris wheel being 250 feet in 
diameter, and the lengthening adding to 
the stiffness of the construction without 
introducing any structural difficulties. 

The large drum is supported by floating 
in the lower dock from which the canal 
boats are to be lifted, the journals at each 
end serving only to steady and guide the 
whole during the revolution. 

The drum is driven by gearing around 
the periphery, using electric. transmission 
from a power house in which it is pro- 
posed to use Diesel motors as prime mov- 
ers. The power required is only that nec- 
essary to overcome the frictional and in- 
ertia resistances, as the whole affair is al- 
ways in balance, the weight of the oppos- 
ing boats and tanks being always equal. 
The usual water-tight doors are required 
for the boat tanks and for the upper canal 
terminal, but not for the lower, as the 
main drum is immersed in the lower ter- 
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minal chamber, and the boats can there 
be floated directly in. The details appear 
to be well worked out, and the estimated 
time of the operation of lifting is placed 
at 24 minutes for a single lift, of which 
eight minutes only are required for the 
actual lift, the remainder being required 
for the terminal building. 

The authors of this ingenious design are 
engineers August Umlauf and Ludwig 
Ritter v. Stockert, of Vienna; Baurat C. 
Offerman, of Berlin; the Austrian Sie- 
mens-Schuckert Works, of Vienna; the 
Andritz Machine Works; and the United 


Augsburg and Nirnberg Machine Works. 

These two projects are of much interest, 
both as indicating the extent to which 
plans have gone in producing substitutes 
for the ordinary canal lock, and also be- 
cause neither of the prize designs are of 
the hydraulic-plunger lift type hitherto 
adopted for such work. Whether either 
design will ever be actually executed will 
probably depend upon other matters con- 
nected with the construction of the Dan- 
ube-Oder canal, but both are most sug- 
gestive, and may serve as models for use 
elsewhere. 


HOISTING PROBLEMS IN MINING. 


MACHINERY AND METHODS OF RAISING ORE FROM THE DEEP SHAFTS OF THE LAKE 
SUPERIOR MINING REGION. 


James R. Thompson—Lake Superior Mining Institute. 


EVERAL months ago we reviewed in 
S these pages the paper by Mr. Hans 
C. Behr upon winding plants for 
deep mines, this paper having been pre- 
sented before both the Institution of Min- 
ing and Metallurgy in London and the 
South African Association of Engineers at 
Johannesburg, and receiving an animated 
discussion in both places. This paper nat- 
urally dealt mainly with the problems to be 
met in South Africa, and it finds a fitting 
supplement in a paper presented before the 
Lake Superior Mining Institute by Mr. 
James R. Thompson, since this latter deals 
with the practice of the mining region 
about the Great Lakes of America. 

Starting with the fundamental principle 
that the direct productive work of a mine 
is done underground, it follows that the ar- 
rangement of all other details should be 
based upon their influence upon under- 
ground efficiency. Viewed in this manner, 
it follows that in hoisting the speed is of 
first importance. 

“Hoisting practice on Lake Superior 
largely, but perhaps unconsciously, con- 
forms to a certain standard of speed. This 
standard may be stated as follows: No 
matter what the depth, the load must be 
hoisted from the bottom of the mine within 
one minute, and the round trip must take 
not more than two and one-half to three 
minutes. This seems arbitrary enough, but 
the fact is, that the second-motion hoists 


installed at the iron mines of from 300 to 
800 ft. depth have roughly conformed to it 
no less than the big Nordberg quadruple 
engine at the Tamarack, with its 25%4-ft. 
drum, hoisting from approximately 5,000 
ft. and making from 18 to 20 trips per 
hour. A duplicate of this hoist is now be- 
ing installed, a fact which speaks for it- 
self. It is on record that a hoist at the 
De Beers mine, at Kimberley, has made 
46 round trips in one hour per single skip, 
and has maintained an average of 32 round 
trips per hour for 24 hours from a depth 
of 1,260 ft. A first-motion hoist, with 12-ft. 
drums, installed some fifteen years ago at 
an iron mine about soo ft. deep, could un- 
doubtedly, if it actually did not, exceed 
that record. That such a speed of hoisting 
is unnecessary and excessive is indicated 
by the fact that a plant recently installed at 
the same iron mine, to meet the same con- 
ditions, has drums but six feet in diameter 
instead of twelve. Coal mines, which 
usually screen their product at the top of 
the shaft, are apt to serve a large territory 
by one shaft, and with lighter loads hoist 
more rapidly, often reaching the rate of a 
round trip per minute from a depth of 
500 or 600 ft. It might be expected that 
the large irom mines, especially as they 
gain depth, would reduce the number of 
operating shafts and require a more rapid 
rate of hoisting; however, observation of 
the shafts projected, and the hoisting fa- 
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cilities planned, leads to the conclusion 
that the rate of hoisting quoted will suf- 
fice to dispose of the required production.” 

The question of speed hoisting is not 
necessarily limited to the lineal speed of 
travel, since it really means the speed of 
transport of material to the surface, and 
this is dependent upon the size of load as 
well as upon the rapidity of its movement. 
In the early days of shallow mines a single 
ton was considered a fair load, while now 
the loads are 5 tons in the iron mines and 
7% tons in the copper district. In general 
the requirements are that the load must be 
hoisted in one minute and a round trip 
made in three minutes, regardless of the 
magnitude of the load. 

Such conditions as these are naturally 
severe upon both winding machinery and 
power plant. The tendency in the latter 
department is toward an increase in steam 
pressure, 150 pounds being now used as 
compared with 100 pounds formerly. In 
like manner it is being found better to at- 
tain high winding speeds by the use of 
smaller drums at higher rotative speeds, 
than to employ the large drums, since the 
quick running enables smaller, lighter en- 
gines to develop the same amount of power, 
effecting a material reduction in first cost. 
So far as the question of steam economy is 
concerned, however, altogether different 
elements are to be considered than in the 
case of a stationary power plant. 

“Where steady power is required, the 
advisability of installing compound-con- 
densing or triple-expansion-condensing en- 
gines is unquestioned. The duty required 
of a hoisting plant, however, is peculiar, 


and the ordinary treatment does not neces- 


sarily fit the case. The load upon a hoist- 
ing engine consists of the weight of the 
ore, which is the total live load, the weight 
of the cage, car or skip, which is a constant 
dead load, and the weight of the rope, an 
important percentage of the whole, which 
is a dead load continually varying in 
amount, being greatest at the beginning of 
the trip and nothing at the end. Added to 
this vafiable and largely unprofitable load- 
ing of the engines is the extremely inter- 
mittent character of the service required. 
The engines must start the maximum load, 
attain full speed in six or seven revolu- 
tions, hoist a continually decreasing load 
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to the surface and stop short—all within 
one minute, and after a longer or shorter 
period of idleness, they must repeat the 
operation. Under such conditions the or- 
dinary methods of obtaining economy of 
operation in steam-engine practice are in- 
sufficient, if not positively worthless. Lake 
Superior experience has fully demonstrated 
that a simple Corliss or other automatic 
variable cut-off gives more economical re- 
sults than a slide valve or fixed cut-off, 
and engines of such design have been 
adopted at deep mines. The results of the 
attempt to gain a still greater economy of 
operation by the use of compound or triple- 
expansion engines are indefinite, if not 
negative. The subject is one of practical 
difficulty, for the reason that no one knows 
definitely what steam is required by the 
various types of engines in actual hoisting 
service. Even the compound and triple en- 
gines must use steam non-expansively to 
start and rapidly accelerate the load, and 
as different plants, and, indeed, the same 
plant at different times, are handling loads 
which vary greatly in the proportion be- 
tween the live and dead loads, it is impos- 
sible to estimate the steam consumption in 
the ordinary method. The boilers supply- 
ing steam for hoisting usually also supply 
steam for pumping, air-compressing and 
other purposes, which renders it impossible 
to determine directly just the amount of 
coal to be charged to the hoisting. Even 
if this could be done, two plants are rarely 
to be found working under conditions suf- 
ficiently alike to render an accurate and re 
liable comparison possible.” 

In this connection it is interesting to 
note that it is to just such conditions as 
these that the Rateau steam accumulator 
has been applied with success, the irregular 
flow of steam from the main engines being 
equalized by the accumulator, and a large 
proportion of the power recovered by 
means of a low-pressure steam turbine. 
This method has shown its practicability 
in France, and its application is at once 
simpler and more satisfactory than any at- 
tempt to use a multiple-expansion engine 
under conditions for which it is unsuited. 

In regard to the operation of hoisting it- 
self, the principal question is that of bal- 
ancing. With deep hoists the weight of 
the rope is an important element frequent- 


: 


ly equalling that of the useful load to be 
hoisted. The cars and cages are also in- 
cluded in the dead load, but these are con- 
stant, and in the case of a double hoist 
the two cages and their dead loads balance 
each other. The weight of the rope, how- 
ever, is variable, and ranges from a maxi- 
mum when the cage is at the bottom, to 
zero when it is at the top. The most com- 
plete balance is obtained by attaching a 
balance rope to the bottoms of the skips, 
extending from one skip to the other 
around a pulley placed at the bottom of the 
shaft. 

“From the standpoint of the purchaser, 
the following conclusions may be drawn as 
to the requirements to be met by an ideal 
modern hoisting plant. It should use at 
least 150 Ib. of steam pressure, because of 
the smaller size and cost of engines then 
required, and the fuel economy resulting. 
It should hoist the load from the bottom in 
one minute, and make a round trip in less 
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than three minutes, no matter what the 
load or depth of shaft. The net load 
should be as large as possible in proportion 
to the dead load, and the mass of moving 
machinery should be kept as small as pos- 
sible. The most perfect plan of balancing 
feasible under the individual circumstances 
should be used. A plain Corliss or other 
automatic, variable cut-off engine is best, 
and it is desirable to use engines of as high 


rotative speed as is found practicable in — 


other lines of engine practice. The drums 
should be as small as possible for the re- 
quired hoisting speed and capacity, when 
driven by high-speed engines. Straight 
drums should be used, as there is no ad- 
vantage to be gained by special designs of 
cone-drums, rope-reels or other hoisting 
systems, sometimes advocated, over 
straight-drum designs, with the drums 
made as small as they may be made by 
using engines of high rotative speed to 
drive them.” 


SHOP TESTING OF MATERIALS. 


THE DETERMINATION OF THE QUALITY OF A METAL BY ITS RESISTANCE TO THE OPERATION 


N determining the quality of a metal for 
purposes of construction it is usually 
considered desirable to subject certain 

test pieces to determinate stresses in suit- 
able machines, constructed expressly for 
the purpose, and this plan should be 
adopted, and the results recorded, in all 
important work. At the same time it is 
possible to learn much about the character 
and quality of a material simply by observ- 
ing its behaviour under the various ma- 
chining operations to which it is subjected 
in the course of manufacture, and this plan 
possesses some advantages. Thus it is not 
always certain that the piece selected for 
the examination in the testing machine 
fairly represents the actual portion which 
is to be included in the completed struc- 
ture, besides which it is necessary that all 
the conditions under which the testing is 
done should be known in order to enable 
the results to be used with confidence. If, 
however, the resistance offered by the ac- 
tual piece under consideration can be meas- 
ured, without requiring any special testing, 


OF PUNCHING. 


L. Baclé—Société d’Encouragement pour V’Industrie Nationale. 


the engineer is placed in possession of a 
method of great utility and extended ap- 
plication. 

In a paper recently presented before the 
Société d’Encouragement pour I’Industrie 
Nationale by M. Baclé, himself well known 
as an expert in the department of engi- 
neering work including the testing of ma- 
terials, the use of the process of punching 
is considered in connection with the deter- 
mination of the quality of the metal under 
manipulation, and some abstract of his dis- 
cussion will be found of interest and value. 

As long ago as 1836 the first direct-act- 
ing steam punching machine was made by 
Cavé and Lemaitre, and they soon noticed 
the marked difference in resistance to 
punching offered by forged pieces com- 
pared with those of puddled metal, and 
from these observations the use of punch- 
ing as a method of testing may be dated. 
The machine used by these experimenters 
included two fly-wheels fixed directly upon 
the engine crank shaft, and these, having 
but a low velocity stored up but a mod- 


= 
as 
a 
4 
4 
M 
= 
g 
a 
3 
q 
f 
if 
a 


906 


erate amount of energy. As a result of 
this arrangement there was an appreciable 
reduction in velocity due to the resistance 
of the metal to the punch, and it was alto- 
gether possible to perceive, by the extent 
of the reduction in velocity, the relative 
resistances of various materials. Of course, 
such a method gave only the most general 
indications, but it has shown the applica- 
bility of the operation to more refined and 
precise determinations. 

About ten years ago M. Frémont de- 
vised a so-called elasticimeter, a device in- 
dicating the effort involved in punching by 
measuring the elastic flexure of the ma- 
chine in which the work was done. In this 
method the yield of the frame of the 
punching press was caused to operate a 
recording device which enabled the punch- 
ing force to be determined by inspection, 
thus converting the operation into a quan- 
titative one. M. Baclé has further im- 
proved upon this for his own purpose of 
research by constructing a special punch- 
ing machine, made intentionally with a 
deep throat and constructed of steel, thus 
giving a larger degree of elastic yield than 
would ordinarily be the case. By operating 
the machine by hand it has been found pos- 
sible to stop the operation of punching at 
any point, and in this way the resistance 
of the material at different depths of pene- 
tration have been determined. A compari- 
son of the results thus obtained with those 
found by tension and shearing tests on the 
same material has enabled the relation of 
the punching resistance to the tensile and 
shearing strength to be found, and these 
comparative relations have been reduced to 
formulas and plotted as diagrams by M. 
Bacleé. 

It appears that the maximum resistance 
to the operation of punching bears a direct 
relation to the tensile strength of the metal, 
so that the latter may be determined by 
the observation of the former, and if, as is 
usually the case, a number of holes are to 
be punched in the metal, a far more gen- 
eral average will be obtained than could 
be possible from a few tension tests. It is 
not to be expected that the method will 
give results of such a high degree of pre- 
cision as are possible with the refined ap- 
paratus of the testing laboratory, but a 
thoroughly practical knowledge of the op- 


THE ENGINEERING MAGAZINE. 


erative resistance of the material may be 
obtained, without interfering at all with the 
progress of the work through the shop. 
M. Baclé has plotted results upon mate- 
rials ranging in tensile strength from 30 
to 75 kilogrammes per square millimetre 
(42,670 to 106,675 pounds per square inch) 
and shows that within these limits the 
method presents results well within the 
degree of precision demanded in practical 
work. 
So far as the question of elongation is 
concerned, M. Baclé admits that the punch- 
ing method permits results of but partial 
value to be obtained. The ductility of the 
metal is fairly well shown by the behaviour 
during punching, but it must be remem- 
bered that the total elongation shown in 
tension tests includes two distinct elements 
which it is not always easy to separate. 
One of these elements is the elongation 
corresponding to the reduction in sectional 
area, or, as M. Baclé calls it, the elonga- 
tion of striction, while the other is the 
elongation due to the actual yielding of the 
material, distributed over the whole area. 
These two are almost invariably added to- 
gether and considered as to total elonga- 
tion. Since the real reduction in area is 
not easy to measure, especially in pieces 
of irregular section, it is common to con- 
sider only the total elongation, and the 
conclusions drawn from such data may be 
very misleading, even in the case of tension 
tests otherwise accurate and reliable. In 
the case of punching tests, however, it is 
possible to draw very useful conclusions 
as to the ductility of the material from the 
form of the diagram. 

It is evident that the use of punching as 
a method of testing has many advantages, 
and intelligently used it enables the qual- 
ity of the material under manipulation to 
be controlled within practical limits. It is 
not intended to be used as a substitute for 
the more precise methods of the testing 
laboratory, but rather as an -auxiliary, and 
when so used it may be made a valuable 
aid to the production of reliable work. 

The use of the elasticity of the frame of 
a machine tool or testing machine as a 
means of securing a record of stresses is 
not new, but it is an entirely practical 
method which is undoubtedly capable of 
further useful application. 
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HE question of utilisation of tidal 
power is a problem which has at- 
tracted attention at various times, 

and numerous plans have been devised for 
its solution. Some of these have been en- 
tirely practical, such as the small tide mills 
occasionally found on streams within the 
tidal reach along the coast, but these are 
little more than toys. Many great schemes 
have been planned by amateurs, but have 
never passed the paper stage, and as a 
matter of fact little or nothing has really 
been done in a practical way on a scale of 
any magnitude. 

The general subject of tidal power 
schemes is discussed in recent issues of 
the Engineer, and the practical nature of 
the treatment renders it well adapted for 
a presentation of correct ideas on a matter 
concerning which some extravagant views 
are often held. 

“To a casual observer it might appear 
that a great deal of power is daily exerted 
by the tidal forces in raising ships and 
other objects floating on the surface of the 
sea from low-water to high-water level. 
The work done is, however, relatively 
small, as recourse to figures readily proves. 

“Let us take, as an example, H. M.S. 
Kent, afloat at a place where the range of 
tide is 15 ft. By referring to the Navy 
List we find the displacement of this ship 
to be 9,800 tons. Assuming the rise of the 
tide to take place in six hours, the average 
horse-power exerted upon the ship is— 

980 X 2,240 x be = 27% nearly, 
33,000 X 6 X 60 
quite an insignificant amount when we ob- 
serve that the indicated horse-power of the 
engines is given as 22,000. 

Apart from any questions of cost, one of 
the difficulties connected with the operation 
of entrapped water in high-tide basins, is 
found in the irregular character of the 
power development. This is partially ob- 
viated in the system of M. Decoeur, pro- 
posed for application in France. Instead 
of using a single high-tide basin, this plan 
zmploys two basins, the water level in one, 
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the high-water basin, ranging from high 
water to, say, one-third of the tidal range 
below high water, and the water level in 
the other, the low-water basin, from one- 
third of the tidal range above low water 
to low water. The flow through the tur- 
bines takes place from the high-water basin 
to the low-water basin, the two basins re- 
ceiving and discharging from and to the 
sea. The two basins are fitted with auto- 
matic gates, the flow from the sea into 
the high-water basin taking place as soon 
as the tide outside rises above the water 
level inside, while the converse occurs in 
the low-water basin, the gates opening out- 
wards as soon as the outside water level 
falls below the inside. Elaborate plans 
were made for the development of this sys- 
tem on the banks of the Seine at Havre, 
but. these were never executed, probably 
because of the possible injury to the port 
of Havre by the works. ; 

Apart from any difficulties connected 
with the irregularity of the motive power, 
the cost of installation plays an important 
part in any system of tidal power genera- 
tion including the use of entrapping reser- 
voirs. Such works are necessarily to be 
located at points where there is a reason- 
able demand for power, and where, in con- 
sequence, the value of the land and water 
rights are high. If the plan can be made 
to include natural basins, such as are found 
in some tidal estuaries, this cost may be 
kept within reasonable limits, and it may 
then be possible to secure power and a 
moderate charge including a reasonable al- 
lowance for interest and depreciation. 

“In considering the economy of a tidal 
power scheme, the extremely high efficiency 
of all water motors as compared with other 
classes of engines must not be overlooked. 
Steam engines rarely give more than 12 
per cent., and gas engines 20 per cent., of 
the energy due to the combustion of the 
fuel. Some of the best turbines give 80 
per cent. or more of the theoretical power, 
at full gate. 

“Not only is a due consideration of the 
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natural adaptability of the coast line to the 
construction, at a moderate cost, of enclos- 
ing dams necessary to the inauguration of 
a successful tidal power scheme, but the 
- range of tide at the place selected is an 
element of the highest importance. 

“The variation of range from springs to 
neaps is a difficulty which requires consid- 
erable ingenuity to meet satisfactorily, but 
the diurnal inequality which amounts, for 
example, at Bombay, to 6 ft., is practically 
non-existent in the United Kingdom. The 
tidal range in estuaries is greater than that 
on the open coast. 

“Turning now to an entirely different 
aspect of the question, we find that the lot 
of a worker in our tidal factory would not 
be a very happy one at least until he had 
become accustomed to the novel conditions 
of labour to which he would be subjected. 
The working hourse would be regulated 
by lunar not by solar time. Assuming that 
the turbine installation gives eighteen solar 
hours’ work per solar day of twenty-four 
hours, it would be necessary to have two 
shifts each working nine hours. If the 
establishment of the port were four hours 
at full and change of moon, one gang would 
begin work about seven solar hours after 
the moon had crossed the meridian either 
in the zenith or nadir; that is, about one 
hour after moonset or one hour after moon- 
rise. Therefore, at spring tides one gang 
would work the greater part of the day 
and the other the greater part of the night. 
The second gang would have the benefit of 
brilliant moonshine when the moon would 
be in opposition, or no moon when in con- 
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junction. If these conditions of work were 
stable there would be little to complain of. 
The night workers might receive additional 
pay to compensate them for the disadvan- 
tage of night work. But, owing to the 
lunar day being fifty minutes longer than 
the solar, the working hours would be con- 
tinually changing with respect to the sun. 

“In the way of good works management 
much might be done to. reduce to a mini- 
mum the loss consequent on fluctuations of 
power. The heavier classes of work might 
be done at spring tides; and at neaps ma- 
chines for the finer processes might be 
brought into play. Much of the surplus 
power might be used for the electro-depo- 
sition of silver and other metals. Indeed, 
few industries lend themselves more natu- 
rally to this form of motive power than 
electro-plating. The quantity of metal de- 
posited is directly proportional to the quan- 
tity of current used. Current for this pur- 
pose might be granted at a lower rate at 
springs. At neaps all hands might be em- 
ployed in polishing and preparatory process- 
es. The grinding of corn and of the ma- 
terials in the manufacture of cement, the 
crushing of ores, the electrolysis of water 
and of chemical salts, the crushing and 
hackling of jute and flax—all these, and 
doubtless many of the heavier operations 
in other industries, might be economically 
carried on at the lowest rates possible at 
springs. But if in practice such arrange- 
ments were found impracticable or costly, 
then by the extension of the high-level 
reservoir system the supply of power might 
be made absolutely constant.” 


WATER-POWER FOR 


ELECTRIC TRACTION. 


THE UTILIZATION OF THE HYDRAULIC POWER OF THE PACIFIC COAST FOR THE 
ELECTRICAL OPERATION OF RAILROADS. 


Robert McF. Doble—Pacific Coast Railway Club. 


E have referred elsewhere in this 
issue to the problems connected 


with the introduction of electric 
traction on main-line railroads, but in the 
great majority of cases it must be assumed 
that the original source of power will be a 
steam driven central generating station, 
and it is on this assumption that the com- 
putations are generally made in comparing 
electric traction with steam locomotives. 


In a paper presented before the Pacific 
Coast Railway Club Mr. Robert McF 
Doble calls attention to the adaptability of 
water power in certain localities. 

The advantages of electric over steam 
traction may be consijered under three 
heads: those appealing to the passenger, 
and resulting in an increase in traffic; 
those pertaining to the centralization of 
power; and those relating to economies in 
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first cost, and maintenance and operating 
expenses. Under the first head may be in- 
cluded the freedom from dirt and smoke, 
and the general cleanliness and the better 
ventilation and lighting of the cars. These, 
however, are possessed by electric traction 
regardless of the source of motive power, 
and hence have no especial applicability to 
the question of hydraulic power. The 
matter of power centralization, however, is 
a different matter. The steam station has 
many limitations, and it is a matter of in- 
terest to note that these limitations are most 
marked in localities where hydraulic power 
is most available. Thus the development 
of electric traction in Switzerland and in 
Northern Italy has been most apparent in 
connection with the fact that both of these 
countries, while possessing no coal, have 
ample sources of water power capable of 
development in the Alps and available for 
transmission to the adjacent valleys and 
plains. 

The same is true on the Paeific coast, 
where available water powers are distrib- 
uted at frequent intervals all the way from 
Southern California up to British Colum- 
bia. But a small portion of this power has 
as yet been developed, but enough has al- 
ready been done to show the possibilities 
of the country. The stations now in opera- 
tion, and the success which had been had 
with long-distance transmission from the 
mountains to the coast, indicate that the 
operation of railroads by hydraulic power 
and electric transmission should be a profit- 
able matter. It is entirely possible to ar- 
range the location of hydro-electric stations 
so as to permit several power plants to feed 
into one distributing network, each sup- 
plementing the power of the other, and pre- 
cluding the possibility of any general in- 
terruption. Since the capacity of the steam 
locomotive has to be that of the maximum 
effort required, even though that effort be 
for a very short time, there is a distinct 
advantage in the electrical system, in which 
the load on the power station is only the 
sum of the loads on the different motors, 
averaging much less than the sum of their 
maximum powers. 

The application of electric traction in 
California affords especial opportunity for 
the development of those systems in which 
the recovering of the energy required for 
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braking is included, this plan having al- 
ready been developed in Europe, as on the 
new Jungfrau line, and elsewhere. The 
power developed by the trains on the de- 
scending mountain divisions, frequently oc- 
curring in California, may thus be utilized 
in connection with electric traction, while 
wholly lost when steam locomotives are 
employed. 

Turning to the achievements of electric 
traction in California, Mr. Doble made par- 
ticular reference to the Los Angeles and 
Rodondo Railway, the Pacific Electric 
Railway of Los Angeles, and the North 
Shore and Key Route systems of San Fran- 
cisco. The North Shore Railroad is of 
special interest by reason of its being the 
first and only third-rail line in California 
and because of its being operated from a 
sub-station which is the terminus of one 
of the longest transmission lines in the 
country. The Alto station referred to is 
180 miles from the hydro-electric plant at 
Colgate and 250 miles from the new De 
Sabla power house. One of the features 
of the Key Route system is the diamond 
trolley, which is successfully used on all of 
its trains. 

As to projected electric lines on the Pa- 
cific Coast, Mr. Doble referred to improve- 
ments which the Southern Pacific Company 
has under consideration for its suburban 
lines in Oakland, Berkeley and Alameda, 
to the rumored electrification of that com- 
pany’s San Jose and Port Costa lines and 
also to the possibility of operating its moun- 
tainous divisions by electricity. Mr. Doble 
concluded with some very interesting re- 
marks on the leading hydro-electric power 
stations and transmission systems of Cali- 
fornia. The distinguishing characteristics 
of each plant were mentioned and special 
reference was made to the new De Sabla 
power house of the California Gas & Elec- 
tric Corporation, where is now operating 
an 8,00 horse power tangential water 
wheel, said to be the largest single water 
wheel ever constructed. This station regu- 
larly supplies power to San Francisco and 
other points over 300 miles distant. 

It is believed that this plant includes the 
longest electric-power transmission which 
has yet been operated, although it is prob- 
able that the limit has by no means been 
attained. 
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T is now generally conceded that the 
best way to dispose of organic refuse 
is by fire, but notwithstanding the im- 
provements which have been made, and the 
continual efforts directed toward the com- 
plete solution of the problem there yet re- 
mains much to be done before entire satis- 
faction can be said to have been attained. 
In a paper presented before the Institution 
of Electrical Engineers by Mr. W. P. 
Adams some of the latest work which has 
been done in this direction is described, 
and the paper together with the discussion 
which it elicited demands attention and re- 
view. 

A large portion of Mr. Adams’s paper 
relates to descriptions of the construction 
and performance of well-known types of 
destructors in various localities, and for 
these the reader must be referred to the 
original paper. He also gives some general 
principles, however, which may well be re- 
peated here as forming an excellent guide 
to designers of such plants. 

“The points in common with all modern 
high-temperature destructors are, forced 
draught, preferably heated, means of dry- 
ing the refuse in part before placing on 
the grate, and a combustion chamber in 
which all gases are mixed and brought to 
a state of high incandescence and their 
temperature equalized so far as possible. - 

“Steam blast for producing forced 
draught is claimed to have advantages 
over simple air blast in that it produces 
water gas in passing through the incan- 
descent fuel, which materially aids com- 
bustion; it also tends to keep the fire bars 
cool, thus giving them an appreciably longer 
life and clinkering is rendered easier. 
It is an extremely difficult matter to meas- 
ure the steam blast, except on specially ar- 
ranged tests, but it is a very simple matter 
to measure the power used by electrically 
driven fans. However, it is a question 


that does not turn entirely on the relative 
consumption of power, as the improved 
combustion with fuel of high calorific value 
may outweigh the extra percentage of 
steam used with steam blast. 


This is one 


REFUSE DESTRUCTOR STATIONS. 


THE COMBINATION OF DUST DESTRUCTORS AND ELECTRICITY WORKS ECONOMICALLY CONSIDERED, 


W. P. Adams—Institution of Electrical Engineers. 
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of the interesting points upon which ad- 
ditional information would be of value, but 
it will be a hard matter to justify the ap- 
plication in the blast of twenty to forty per 
cent. of the total steam. generated. Econ- 
omy in the blast is of considerable 
importance, as the absorption of power is 
continuous, and if a wasteful form be used 
a large percentage of its power available is 
wholly lost. 

“The prevention of air leakage is another 
important matter, and long and badly ar- 
ranged flues are also a prolific source of 
lost power. A principle never to be lost 
sight of in the construction of destructors 
is, that after the perfect cremation of the 
refuse has been secured, the heated gases 
should be applied directly to the boiler 
without having to pass through long flues. 
Again, the charging arrangements are 
sometimes crude and not designed or con- 
structed with a full appreciation of the 
problem involved; the furnaces of the boil- 
ers are often a source of trouble through 
air leakage and unsatisfactory combustion 
effects, and not a few combined works 
show poor results through careless and in- 
different handling of the refuse and man- 
agement of the burning. 

“The composition of refuse varies large- 
ly in different parts of the country; in the 
neighborhood of coal mines it is often rich 
in carbon. In towns having a staple in- 
dustry, where much waste material from 
the factories is sent to the destructor, the 
calorific value of the refuse may be high 
or low, according to the carbon in such 
waste material. Suburban residents gen- 
erally provide quantities of garden stuff to 
feed the destructor, and although the per- 
centage of carbon in this stuff is large, so 
also is.the percentage of moisture, and it 
is therefore not regarded with favor by 
destructor managers.” 

It is a matter of interest to note that the 
richest refuse often comes from the poor- 
est localities, while from the wealthies dis- 
tricts near by the material is of only an 
average quality. This is attributed to the 
greater wastefulness of the working classes, 


and however this may be, the fact appears 
to be well substantiated. 

“Some of the difficulties to be met with 
in the utilization of refuse-raised steam 
for electrical purposes are—uncertain de- 
livery of the refuse, the varying value of 
the refuse from day to day and hour to 
hour, and the varying percentage of mois- 
ture contained; also in winter snow may 
prevent collection for many days, fog 
sometimes greatly hampers collection, and 
holidays occasionally prevent collection for 
days. By careful management and fore- 
thought some of these difficulties may be 
largely neutralized, but it is merely suffi- 
cient to call attention to them to demon- 
strate that only under favorable conditions 
may a combined plant be expected to run 
for any length of time on refuse alone. 

“To equalize to some extent the varying 
quantities collected, and also to adapt the 
quantity burnt to the varying demand for 
electricity, some system of storage is de- 
sirable; this is especially so where the elec- 
tricity works has a small day load. The 
refuse itself may be stored and burnt as 
the demand requires, or, when direct-cur- 
rent plant is used, a battery may be em- 
ployed with advantage. A large destructor 
plant is best run seadily throughout the 
twenty-four hours, and no great difference 
in the rate of burning during the day and 
on the peak is admissible. With a twelve- 
cell plant, eight cells might be run during 
the day and twelve at night. This repre- 
sents a maximum variation, and it will, 
therefore, be seen that where the day load 
is small, a peak load some five times greater 
could not be coped with in this manner. 
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These batteries are to be strongly advo- 
cated for they not only serve for storage 
during the day, but with a suitably arranged 
reversible booster they equalize the load 
when the steam generation varies, as it does 
very rapidly sometimes. To secure the 
best results such a battery need not be ab- 
normally large. A combined station burn- 
ing some 30,000 tons per annum would re- 
quire a battery of about. 1,000 to 1,500-kilo- 
watt-hour capacity, assuming a simple light- 
ing load with a day demand about one- 
fifth of the peak load.” 

In view of the fact that a destructor sta- 
tion is primarily intended for the destruc- 
tion of refuse, and only secondarily as an 
electrical generating plant several points 
must be considered. 

At first it is probable that ample heat 
will be furnished for the demand for elec- 
tricity supply for the district. The demand 
for current, however, is apt to increase 
faster than the supply of refuse, so that 
provision must be made, either for increase 
with coal fired boilers, or by the erection 
of an auxiliary generating station. 

Again, the destructor station must be lo- 
cated where it will be as unobjectionable 
as possible, and this may render it incon- 
venient as an electricity supply source. 
These points may well be met if considered 
in the beginning, but may otherwise be- 
come troublesome later. In every event, 
however, it must be remembered that th: 
complete and inoffensive combustion of the 
refuse is the main end to be accomplished, 
and that the power generated should be 
considered only after this has been success- 
fully accomplished. 


HE ordinary practice in the compu- 
tation of the strength of mains for 
conveying water has been to use 

dimensions sufficient to resist the internal 
pressure, and in most instances this gives 
ample strength for all purposes. With the 
development of hydraulic power plants, in 
which large sheet-metal pipes are used to 
convey water from distant and elevated 


STRESSES ON HYDRAULIC MAINS. 


A STUDY OF THE CAUSES OF DEFORMATION OF LARGE HYDRAULIC CONDUITS FOR 
POWER PLANTS. 


C. Birault—Société des Ingénieurs Civils de France. 


sources to the lower level of the power 
station, it has become common to lay the 
mains directly upon the surface of the 
ground, and under such conditions the de- 
forming stresses, due to the weight of the 
pipe itself as well as the contained water, 
should be taken into account. A paper 
presented before the Société des Ingénieurs 
Civils de France by M. C. Birault, and 
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published in the Mémoires of the society, 
examines the causes acting to produce 
flexure of the walls of such conduits, and 
some brief abstract of his diicussion is of 
interest. 

M. Birault considers especially the prac- 
tice in France, where the development of 
the “white coal” in the Alps has already 
resulted in the utilization of about 150,000 
horse power, and where new projects are 
continually being considered. The sheet 
metal mains, of moderate thickness and 
large diameter, used for the conveyance 
of the melting snow to the power houses 
in the valleys, are here found to need spe- 
cial attention to enable them to resist the 
forces tending to cause them to flatten, or 
become oval, even under their own weight, 
apart from the load of the contained 
water. This is especially the case when 
conduits as large as 2.50 to 3 metres in 
diameter are employed, these sometimes 
being made of mild steel, with walls as 
light as 6 to 7 millimetres at the origin, 
where the internal pressure is light. 

An example of the experience gained in 
France is found in the main constructed 
in the Isére district for the Clavaux 
Works, in which a main 2.5 metres in 
diameter, for a head of 42 metres, and a 
total length of 1,000 metres, was made 6.5 
mm. thick at the origin, and 13.5 mm. thick 
at the lower portion. This conduit was to 
be supported on masonry piers, but it was 
found, on erection, that the piers pene- 
trated into the main, so that it was neces- 
sary to reinforce the latter with ribs of 
channel bars to secure sufficient rigidity, 
although the thickness was ample to resist 
the internal pressure. 

The best method of supporting such 
mains is undoubtedly the employment of a 
semi-circular cradle or foundation in the 
ground for the entire length, but this ar- 
rangement is not always possible. In other 
cases masonry supports, with cradles of 
structural metal, may be used, and if these 
are sufficiently close together no further 
reinforcement is necessary, otherwise longi- 
tudinal ribs of angle of channel iron should 
also be added. 

For the higher portions of such mains 
the construction may be of reinforced con- 
crete, the thickness of the concrete giving 


ample stiffness to resist circumferential de- 
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formation, although this method should be 
supplemented by longitudinal supports 
when the conduits are carried on widely 
spaced piers. The thickness of the lower 
levels of a high pressure main, necessary 
to resist the internal pressure, generally 
gives enough stiffness to prevent defor- 
mation, and the principal care is required 
in connection with the upper portion, 
where a thin pipe is sufficient if properly 
braced against deflection. 

M. Birault gives a mathematical treat- 
ment of the stresses upon such conduits 
under various conditions, plotting curves 
showing the changing stresses during the 
filling of the main with water, as well as 
the influence of different supports. 

Whenever possible, mains of large diam- 
eter should be given continuous support,: 
or if piers are necessary they should be 
placed sufficiently close together to render 
the longitudinal stresses and consequent 
flexure negligible. If the local conditions 
compel the use of widely spaced piers, 
there should be a double system of longi- 
tudinal and transverse bracing, computed 
according to the formulas deduced for the 
span and the diameter of the main. 

Pipes of moderate diameter are gener- 
ally thick enough to resist flexure, even 
when supported on isolated piers, and the 
stresses in such cases may be computed 
in the same manner as for ordinary beams. 

M. Birault calls especial attention to the 
desirability of placing the longitudinal riv- 
eted seams so that they will not be sub- 
jected to longitudinal deflection, this be- 
ing entirely possible if the moments of 
flexure are studied according to the con- 
ditions of support of the respective por- 
tions of the main. 

The principal point to be emphasised is 
the necessity, in the design and erection of 
mains of large diameter, of taking all the 
stresses into account, and, instead of mere- 
ly making a pipe of the required diameter, 
sufficiently thick to resist the internal pres- 
sure, such a main should be designed, 
under competent engineering supervision, 
for the especial location for which it is in- 
tended, with full knowledge of the man- 
ner in which it is to be supported, and it 
should be erected in the precise manner in 
which it was intended by the engineer by 
whom it was designed. 
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under construction. 4000 w. Eng Rec— 
Dec. 31, 1904. No. 66959. 


BRIDGES. 


Arches. 


A Statical Examination of Flat Arches 
(Zur Statischen Untersuchung von Flach- 
en Gewdélben). Dr. Josef Schreier. A 
mathematical treatment developing for- 
mulas for use in designing masonry arches 
of small size in proportion to span. 5000 
w. Zeitschr d Oesterr Ing u Arch Ver— 
Jan. 6, 1905. No. 67335 D. 

The Stone Bridge at Hartford, Conn. 
Illustrating and describing a masonry 
highway bridge of eight semi-elliptical 
arches with spans of 68 to 119 feet, now 


We supply copies of these articles. 
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Drawbridges. 

An Electrically Operated Highway 
Drawbridge for Small Waterways. H. 
G. Tyrrell. Plan and description of a de- 
sign prepared for a bridge to cross the 
Miami and Erie Canal at New Bremen, 
Ohio. 900 w. Elec Rev, N. Y.—Dec. 31, 
1904. No. 660983. 

The New Newark Bay Bridge. S. D. 
V. Burr. Illustrates and describes the 
tandem Scherzer rolling lift bridges on 
the Central Railroad of New Jersey. 800 
w. Ir Age—Jan. 5, 1905. No. 67007. 


See page 1038. 
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Erection. 

A Difficult Piece of Bridge Erection 
in Connection with Terminal Improve- 
ments of the New York Central & Hud- 
son River R. R. Co. Frank C. Shepherd. 
An illustrated description of the peculiar 
conditions and the methods employed. 
1200 w. Eng News—Jan. 5, 1905. No. 
67044. 

Failure. 

The Charleston Bridge Failure. H. G. 
Tyrrell. An illustrated account of the 
failure of a suspension bridge at Charles- 
ton, W. Va., and an explanation of the 
cause. 900 w. Eng News—Jzan. 5, 1905. 
No. 67047. 

The Charleston Bridge Failure.  Illus- 
trations of the present condition of the 
wrecked bridge, with information con- 
cerning the cause, and editorial com- 
ment. 2000 w. Eng Rec—Dec. 31, 1904. 
No. 66963. 

Hinges. 

Experiments with Sandstone Blocks for 
the Hinge Joints of Arches (Versuche 
mit Sandsteinquadern zu Briickengelen- 
ken). C. Bach. Experimental researches 
upon the crushing of sandstone rocker- 
hinge blocks as used in masonry arches, 
with diagrams for arches of various radii. 
1200 w. Zeitschr d Ver Deutscher Ing— 
Dec. 17, 1904. No. 67301 D. 

Plate-Girder. 

A 100-Foot Plate-Girder Span with 
Unusual Bearings. Illustrated description 
of the new 100-ft. span at Ship Pond 
Stream, Me. 1500 w. Eng Rec—Jan. 14, 
1905. No. 67178. 

The Bethlehem Junction Bridge. Illus- 
tration, with description, of a single-track 
plate-girder bridge with a clear span of 
80 feet, carrying the C. R. R. of N. J. 
over the Lehigh Canal, recently built to 
replace an old skew-bridge. 2000 w. Eng 
Rec—Jan. 21, 1905. No. 67404. 

Reconstruction. 

Rebuilding the Big Four Bridge at 
Terre Haute. Illustrates and describes 
changes being made in a bridge over the 
Wabash River. Three Pratt truss spans, 
too light for present loading, are being 
replaced with two 184-ft. spans. 700 w. 
R R Gaz—Vol. XXXVIII, No. 4. No. 
67491. 

The Reconstruction of the Point Bridge, 
Pittsburg, Pa. Willis Whited. An illus- 
trated article describing the condition of 
the old structure, the repairs that were 
made, and the manner of executing the 
work. 4800 w. Eng News—Jan. 26, 1905. 
No. 67479. 

Reinforced Concrete. 
Reinforced-Concrete Girder Bridge at 


We supply copies of these articles. 
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Bamberg (Balkenbriicke in Ejisenbeton in 
Bamberg). Description of the construc- 
tion and erection of highway girder 
bridge of 21 metres span. 1200 w. 
Deutsche Bauzeitung—Jan. 11, 1905. No. 
67308 B. 
See also Civil Engineering, Construc- 
tion. 
Skew-Arch. 
A Skew-Arch of Concrete Steel. Draw- 
ings and description of details of a bridge 
over St. Joseph River, in South Bend, 


Ind. 800 w. Munic Engng—Jan., 1905. 
No. 67219 C. 
Substructure. 

The Substructure of the Cambridge 


Bridge, Boston. Describes the substruc- 

ture of a bridge over the Charles River, 

which is to carry an important city street, 

and has been designed with a view to 

harmony with the surroundings. 3400 w. 

Eng Rec—Jan. 14, 1905. No. 67179. 
Transfer-Bridge. 

The Nantes Transfer-Bridge.  IIlus- 
trates and describes a bridge recently built 
over the Loire differing in many ways 
from the usual designs. 1200 w. Engng 
—Jan. 13, 1905. No. 67450 A. 

Viaduct. 

A Boulevard Supported on Cantilevers. 
Brief illustrated description of a canti- 
lever platform to be erected to carry Riv- 
erside Drive over the railroad tracks in 
New York City. 800 w. Eng Rec—Jan. 
28, 1905. No. 67520. 

Wind Pressure. 

Probable Wind Pressure Involved in 
the Wreck by the High Bridge Over the 
Mississippi River on Smith Avenue, St. 
Paul, Minn., Aug. 20, 1904. Discussion of 
the paper by C. A. P. Turner. 1800 w. 
Pro Am Soc of Civ Engrs—Dec., 1904. 
No. 66970 E. 

CONSTRUCTION. 
Balcony. 

The Computations for a Half-Ring 

Balcony (Berechnung Halbringforiger 
Balkontrager). Dr. Leopold Pfeffer. A 
graphical and analytical examination of 
the stresses in a projecting balcony of 
semi-circular or semi-elliptical form. 5000 


w. 1 plate. Oesterr Wochenschr f d Oef- 
fent Baudienst—Nov. 26, 1904. No. 
67379 D. 

Boulders. 


Methods and Cost of Blasting and 
Handling Boulders. Daniel J. Hauer. Ex- 
plains the different methods of handling 
and breaking up both large ‘and small 
boulders, giving some data as to the cost. 
6500 w. Eng News—Jan. 5, 1905. No. 
67045. 

See page 1038. 


. 


CIVIL ENGINEERING. 1005 


Building Construction. 

Structural Features in the Phipps 
Power Building, Pittsburg, Pa. Edward 
Godfrey. Brief illustrated description of 
the structural steel works. 1300 w. Pro 
Engrs Soc of W Penn—Nov., 1904. No. 
07241 D. 

The Structural Design of Buildings. 
Continued discussion of paper by C. C. 
Schneider. 6000 w. Pro Am Soc of Civ 
Engrs—Dec., 1904. No. 66971 E. 

The Structural Design of Buildings. 
Continued discussion of paper on this 
subject by C. C. Schneider. 7000 w. Pro 
Am Soc of Civ Engrs—Jan., 1905. No. 
67503 E. 


Dams. : 
Essential Elements in the Design of 
Dams. John S. Fielding. Considers mat- 
ters pertaining to these structures, their 
stability, economy, etc. 2200 w. Can Engr 
Jan., 1905. Serial. 1st part. No. 67149. 

Rolling Dams at Schweinfurt, Bavaria. 
Emile Guarini. Illustrated description of 
interesting movable dams and their work- 
ing. 7000 w. Eng News—Jan. 19, 1905. 
No. 67284. 

The Charles River Dam and Basin at 
Boston and Cambridge, Mass. J. Albert 
Holmes. Treats principally of the founda- 
tions of the lock and sluices and the pro- 
posed shut-off dam. Ills. 2500 w. Eng 
News—Jan. 12, 1905. No. 67154. 

The Roosevelt Masonry Dam, on Salt 
River, Arizona. Description of a high ma- 
sonry dam, which is to form a reservoir 
of 320,000,000,000 gallons capacity. 
2500 w. Eng News—Jan. 12, 1905. 
No. 67156. 

Docks. 


See Civil Engineering, Waterways and 
Harbors. 


Ferry-House. 

The New Steel Ferry-House of the 
Central R. R. of New Jersey. Illustrates 
and describes the new ferry-house at the 
west end of 22d st. in New York. 3000 w. 
Eng Rec—Jan. 7, 1905. No. 67070. 


Frameworks. 

Graphical Examination of the 

Stresses in Framework Struts (Graph- 
ische Ermittlung der Einflusslinien fiir 
die Stabspannungen in Standerfachwerk). 
S. K. Drach. A special graphical method 
for members subjected to thrust. 3000 w. 
Zeitschr d Oesterr Ing u Arch Ver—Dec. 
30, 1904. No. 67334 D. 
_ A Steel-Frame Riding Academy Build- 
ing. Brief illustrated description of a 
building recently erected at Scituate, 
Mass. 800 w. Eng Rec—Dec. 31, 1904. 
No. 66964. 


The Influence of Horizontal Forces 
upon Framed Structures (Einflusslinien 
fir die Beanspruchung Gerader Fach- 
werktrager durch Horizontale Krafte). 
Wenzel St. Ritter v. Balicki. A graphical 
investigation of the action of horizontal 
forces upon various forms of roof and 
bridge trusses. 2000 w. Zeitschr d Oesterr 
Ing u Arch Ver—Dec. 16, 1904. No. 
67331 D 

The Steel Framework of the Trinity 
Building, New York. An illustrated de- 
tailed description of a building of twenty- 
one stories, or nearly 300 feet above the 
curb. 2700 w. Eng Rec—Jan. 14, 1905. 
No. 67177. 

Grain Pressure. 


The Problem of Grain Pressure. Wil- 
frid Airy. Discusses the principal points 
in papers of Isaac Roberts and H. A. 
Janssen, and gives a general explanation 
of the problem. 3500 w. Engng—Jan. 6, 
1905. No. 67202 A. 


Reinforced Concrete. 


A Five Years’ Test of an Experimental 
Reinforced Concrete Arch of Sixty-Six- 
Foot Span. From a lecture by Herr Hoch, 
describing the construction of an experi- 
mental concrete arch reinforced by iron 
and the results of observations for a 
period of five years, when it failed. Ills. 
2200 w. Cement—Jan., 1905. No. 67221 C. 

Design and Construction of a Rein- 
forced Concrete Wharf at Ymuiden, Hol- 
land. Illustrated description of a structure 
built by the government for the fishery 
harbor located there. 1800 w. Cement— 
Jan., 1905. No. 67223 C. 

Notes on European Reinforced Con- 
crete Structures. Remarks on papers re- 
cently read at a meeting of the Royal 
Inst. of British Archts. on Hennebique 
reinforced concrete structures. 1700 w. 
Eng Rec—Jan. 14, 1905. No. 67175. 

Reinforced Concrete Construction 
Theoretically Considered. Sidney B. Wil- 
liamson. Some of the general principles 
on which this material is based, with 
theoretical analysis by Prof. W. K. Hatt, 
as the result of tests made, and informa- 
tion from other authorities. Ills. 2000 w. 
Cement—Jan., 1905. No. 67222 C. 

Report of Fire, Load and Water Test 
Made at the Fire-Testing Station, Colum- 
bia University, N. Y., upon a Kahn Sys- 
tem, 15-Foot Span, Reinforced Concrete 
Floor, Constructed by the Trussed Con- 
crete Steel Company. Ira H. Woolson. 
Ills. 1300 w. Cement—Jan., 1905. No. 
67224 C. 

Tests of Reinforced Concrete Beams. 
From the report of the Boston Transit 
Commission. An illustrated report of 


We supply copies of these articles. See page 1038. 
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tests, giving size of beams and methods of 
reinforcing them. 1100 w. R R Gaz—Vol. 
XXXVIII, No. 3. No. 67282. 

The Chapel of the U. S. Naval Acad- 
emy, Annapolis. Illustrates and describes 
an interesting building under construc- 
tion, in which reinforced concrete is ex- 
tensively used. 800 w. Eng Rec—Jan. 14, 
1905. No. 67174. 

The Computation of Reinforced Con- 
crete Beams and Plates (Beitrag zur 
Berechnung Armierte Betonbalken und 
Platten). J. Melan. Deriving formulas 
for beams and ribbed plates, together with 
a diagram of curves for practical use. 
2000 w. I plate. Oesterr Wochenschr f d 
Oeffent Baudienst—Dec. 17, -1904. No. 
67381 D. 

The Concrete-Steel Headworks of the 
Ontario Power Company, Niagara Falls. 
Describes the reinforced concrete work. 
Ills. 2500 w. Eng Rec—Jan. 14, 1905. 
No. 67181. 

The Development of Reinforced Con- 
crete in Europe. E. Probst. An_ illus- 
trated article reviewing the development 
and describing types of construction. Gen- 
eral discussion. 5000 w. Jour W Soc of 
Engrs—Dec., 1904. No. 67257 D. 

The Greek Amphitheater at the Univer- 
sity of California. C. W. Whitney. An 
illustrated description of the advantageous 
use of concrete for this work. 2800 w. 
Eng Rec—Dec. 31, 1904. No. 66958. 

Typical Structures in Concrete-Steel. 
Describes and illustrates details of some 
typical buildings and other structures in 
concrete-steel. 2500 w. Builder—Jan. 7, 
1905. Serial. 1st part. No. 67189 A. 

See Also Civil Engineering, Bridges. 

See Civil Engineering, Municipal. 

Road Maintenance. 


The Maintenance of New York State 
Roads. Suggestions from bulletin issued 
by Mr. Henry A. Van Alstyne, State En- 
gineer, dealing with gravel, macadam, and 
stone roads. 2000 w. Eng Rec—Jan. 21, 
1905. No. 67409. 


Roofs. 


Formulas for Hips and Valleys. O. E. 
Emrich. Formulas and diagrams, with 
brief explanation. 600 w. Eng Rec—Jan. 
7, 1905. No. 67072. 


Structural Engineering. 


The Relation of the Engineer to the 
Architect. Corydon T. Purdy. Read at 
the convention of the Am. Inst. of Archts. 
Considers the various methods of accom- 
plishing work requiring both architects 
and engineers, and offers suggestions for 
adjusting their relations. 7500 w. Eng 
News—Jan. 26, 1905. No. 67481. 


We supply copies of these articles. 
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Tunnels. 


An Improved Method of Constructing 
Tunnel Linings (Die Richtige Tunnel- 
Kernbau-Methode). Michael v. Kényves- 
Toth. Describing an improved method of 
constructing a continuous concrete lining 
during the boring of a tunnel. 2000 w. 1 
plate. Zeitschr d Oesterr Ing u Arch Ver 
—Dec. 30, 1904. No. 67333 D. 

Tubular Tunnels in Wet Ground (Les 
Tunnels Tubulaires en Terrains Aqui- 
féres). C. Brault. A mathematical in- 
vestigation of the stresses in submerged 
metallic-tube tunnels. 2000 w. Génie 
Civil—Dec. 24, 1904. No. 67311 D. 

The Crossing of the English Channel. 
F. Arnodin. An explanation of the rea- 
sons why the author hesitates to recom- 
mend the construction of a tunnel beneath 
the English channel. 5400 w. Public 
Works—Jan., 1905. No. 67467 F. 

Waterproofing. 

Waterproofing Concrete Structures. W. 
H. Finley. Read before the Cement Users’ 
Assn. On the necessity of waterproofing 
concrete, the importance of drainage, and 
the methods used by the writer. 2000 w. 
Eng Rec—Jan. 21, 1905. No. 67403. 


Wind Pressure. 
See Civil Engineering, Bridges. 


MATERIALS OF CONSTRUCTION. 


Bricks. 

Sand Lime Bricks. H. Gerlings. De- 
scribes the methods of cementing the sand 
and lime, and other matters of interest in 
regard to their manufacture. 3000 w. Jour 
Chem, Met & Min Soc of S Africa—Nov., 
1904. No. 67430 E. 

Cement. 

* Materials Which Retard the Setting of 
Portland Cement. R. C. Carpenter. Gives 
a brief description of experiments made 
for the purpose of determining the regu- 
lating power on the cement of gypsum 
and chloride of calcium. 2200 w. Eng 
Rec—Dec. 31, 1904. No. 66061. 

The Setting or Hydration of Portland 
Cement. Clifford Richardson. Read be- 
fore the Assn. of Am. Portland Cement 
Mfrs. Gives results of investigations 
which are of scientific interest. 1200 w. 
Eng News—Jan. 26, 1905. No. 67478. 


Cement Works. 


The International Portland Cement 
Works at Hull, P. Q., Canada. John Mc- 
Clelland Bulkley. Illustrates and describes 
a factory comprising twenty buildings, 
that will have a capacity of about 2,000 
bbls. per day. 2500 w. Eng Rec—Jan. 28, 
1905. No. 67522. 


See page 1038. 
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Concrete. 

The Compression and Shearing Resist- 
ance of Concrete (Schub und Scherfestig- 
keit des Betons). H. Morsch. Experi- 
mental investigations in connection with 
the proportions of members of reinforced 
concrete. Two articles, 4000 w. Schweiz 
Bauzeitung—Vec: 24, 31, 1904. No. 67338 
each B. 


Glass. 

Glass Considered as a Material of Con- 
struction (Le Verre Considéré Comme 
Matériau de Construction). J. Malette. 
Discussing the applications of wire glass, 
glass tiles, prisms, and other constructive 
applications. Serial. Part I. 2000 w. 
Revue Technique—Dec. 25, 1904. No. 
67320 D. 


Lime. 

Tensile Strength of High Calcium and 
Magnesium Lime. George V. Rhines. A 
comparison of the strengths of these two 
limes made by George S. Mills is given, 
with other information of value. 1200 w. 
Munic Engng—Jan., 1905. No. 67218 C. 

Plaster. 

The Manufacture of Plaster of Paris 
(Procédé de Fabrication du Platre). 
Louis Périn. With illustration of the 
Périn furnace. and description of the 


process of manufacture. 2500 w. Génie 
Civil—Dec. 31, 1904. No. 67313 D. 
Reinforced Concrete. 
See Civil Engineering, Construction. 
Sand. 
Mortar Sand. J. C. Hain. Read before 


the Nat. Assn. of Cement Users. Treats 
of the properties of various qualities of 
sand for use in concrete, giving an ac- 
count of tests with interesting results. 
4400 w. Ry & Engng Rev—Jan. 21, 1905. 
No. 67410. . 
Timber. 

Australian Hardwoods (Ueber Autra- 
lische Harthdlzer). C. Froitzheim. De- 
scribing Karri and Jarrah, two varieties 
of Eucalyptus used for piles, cross ties, 
wood pavements, etc. 5000 w. Glaser’s 
Annalen—Jan. 1, 1905. No. 67327 D. 

The Strength of Timber Treated with 
Preservatives. A statement of the results 
of tests carried out at the St. Louis Ex- 
position by the Bureau of Forestry, U. S. 
Department of Agriculture. 1200 w. Eng 
News—Jan. 12, 1905. No. 67152. 

The Tasmanian Blue Gum—An Ideal 
Timber for Harbor Building. Harold J. 
Shepstone. It is one of the strongest, 
most durable and denses timbers in the 
world, and is immune from attacks of the 
sea-worm. 2300 w. Ills. Sci Am—Jan. 
21, 1905. No. 67290. 


We supply copies of these articles. 
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Wood Preserving. James McKeon. 
Describes the destruction of piles by ma- 
rine insects, and considers briefly some of 
the methods of preservation tried, espe- 
cially the creosoting process. 2500 w. Pro 
Pacific C Ry Club—Dec., 1904. No. 
67461 C. 

MEASUREMENT. 
Field Work. 

Engineering Field Work in the Colo- 
nies. W. G. Bligh. An illustrated article 
describing a type of angular instruments 
suited for rough work, and new types 
which will save time and labor. 3500 w. 
Public Works—Jan., 1905. No. 67464 F. 


MUNICIPAL. 
Conduits. 
See Electrical Engineering, Distribution. 
Destructor Plant. 


See Electrical Engineering, Generating 

Stations. 
Dresden. 

The Public Works of Dresden. Dr. Karl 
Leutemann. An illustrated description of 
the city and its pubic works. 4500 w. 
Public Works—Jan., 1905. No. 67469 F. 

Fire-Protection. 

The Continental Fire Service. Edwin O. 
Sachs. Notes on Continental fire-brigade 
organizations, and the lessons to be 
learned. The present article is largely in- 
troductory. 2800 w. Engng—Jan. 13, 1905. 
Serial. 1st part. No. 67448 A. 

Pavements. 

Development of Bitulithic Pavement. 
Frederic J. Warren. Read before the 
Mass. Highway Assn., at Boston. An ex- 
planation of theories and results. [IIls. 
2800 w. Munic Jour & Engr—Jan., 1905. 
No. 66979 C. 

Sewage Disposal. 

A Recent Visit to Twenty-Four British 
Sewage Works. M. N. Baker. A report 
of visits to British sewage purification 
works, their methods of treatment, and 
matters of interest. General discussion. 
9300 w. Jour Assn of Engng Socs—Dec., 
1904. No. 67250 C. 

Combined Chemical and _ Biological 
Sewage Disposal Works at Chichester, 
England. Description of these works 
which have been recently enlarged. 2000 
w. Eng Rec—Jan. 14, 1905. No. 67180. 

New Sewage Disposal Works in Mid- 
dlesex. Reginald Brown. Illustrated de- 
tailed description. 2400 w. Public Works 
—Jan., 1905. No. 67470 F. 

Practice in Sewage Disposal. Henry C. 
H. Shenton. Read before the British Soc. 
of Engrs. The latest methods employed, 
from the engineer’s side of the question. 


See page 1038. 
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3000 w. Munic Jour & Engr—Jan., 1905. 
Serial. 1st part. No. 66978 C. 

Sewage Disposal at Saratoga Springs, 
N. Y. Illustrated detailed description of 
recent improvements, embracing slow 
sand filtration beds in connection with 
septic tanks, a new main sewer, a small 
pump well and pumping station, an in- 
stallation of electrically driven centrifugal 
pumps, etc. 4500 w. Eng Rec—Jan. 21, 
1905. No. 67408. 

The Bacterial Disposal of Sewage. G. 
Everett Hill. Discusses why sewage dis- 
posal is of vital interest, the methods in 
use, and the value of these methods. 6800 
w. Jour Fr Inst—Jan., 1905. No. 67243 D. 

The Functions of Various Types of 
Bacteria in the Purification of Sewage, 
with Some Methods for Their Quantita- 
tive Determination. H. W. Clark. A study 
in which attempts have been made to 
work out bacterial or bichemical tests 
which will give a bacterial measure of the 
changes which may occur in filters and 
filter effluents. 6500 w. Eng News—Jan. 
12, 1905. No. 67153. 

Sewerage. 


A Recent Installation of a Liernur Sew- 
erage System. Brief description of this 
system as recently applied in England. 
1300 w. Eng Rec—Dec. 31, 1904. 
No. 660965. 


Sewers. 


A New Form of Reinforced Concrete 
Block Sewer Construction. An explana- 
tion of the construction and a statement 
of the advantages claimed. Ills. 1200 w. 
Eng News—Jan. 5, 1905. No. 67046. 

The Harrisburg Sewer. S. M. Neff. 
Illustrated description of a concrete-steel 
intercepting sewer. 1600 w. Cement Age 
—Jan., 1905. No. 67490. 

Sidewalks. 


Sidewalk Construction for Small Cities. 
J. C. Herring. Notes on the methods of 
construction, materials used, grading, ete. 
2500 w. Munic Engng—Jan., 1905. No. 
67220 C. 


Snow Removal. 


Removal of Snow from City Streets. 
Leicester Allen. Discusses the cost of 
snow removal in New York City, and sug- 
gests the designing of a snow-melter that 
would lessen the expense. 2200 w. Eng 
Rec—Jan. 21, 1905. No. 67407. 

Waste. 

Municipal Waste. John H. Simon. 
Gives methods of disposal and reduction 
adopted after investigating systems of va- 
rious cities. 2700 w. Munic Jour & Eng— 
Jan., 1905. No. a 


We supply copies of these articles. 
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WATER SUPPLY. 
Algae. 


The Copper Sulphate Treatment for 
Algae at Middletown, N. Y. James M. 
Caird. A brief account of the treatment 
and results at the different reservoirs. 
1200 w. Eng News—Jan. 12, igos. 
No. 67155. 

Corrosion. 

Electrolytic Corrosion in Underground 
Pipes. Alec A. Beadle. An explanation 
of the change that takes place, and a sug- 
gestion for the prevention of corrosion. 
1200 w. Elec Rev, N Y—Jan. 7, 1905. 
No. 67041. 


Distribution. 

The Arrangement of a Water Distribu- 
tion System Fed by Two Separate Reser- 
voirs (Ueber das Verhalten einer Wasser- 
leitung die von Zwei Getrennten Hochres- 
ervoiren Gespeist Wird). Otto Seyller. 
Describing the water supply of Leoben, 
Austria, as extended by the inclusion of a 
second independent reservoir. 2500 w. I 
plate. Oecesterr Wochenschr f d Oeffent 
Baudienst—Jan. 7, 1905. No. 67385 D. 


Filtration. 

Small Sand Filter Plant for a Hospital 
at Poughkeepsie, N. Y. An illustrated de- 
scription of a small plant, important ow- 
ing to its novel features. 2000 w. Eng Rec 
—Jan. 7, 1905. No. 67068. 

Ground Water. 

Measurements of Underflow Streams in 
Southern California. Prof. C. S. Slichter. 
An illustrated article describing measure- 
ments made at the narrows of the Rio 
Hondo and the San Gabriel River, Cali- 
fornia, and at the narrows of the Mohave 
River, near Victorville; describing also 
the underflow water used. 5500 w. Jour 


“"W Soc of Engrs+Dec., 1904. No. 
67259 D. 
The Problem of the Movement of 


Water Through Permeable Ground 
(Problem sul Moto dell ’Acqua a Tra- 
verso Terreni Permeabili). Pietro Ali- 
brandi. An elaborate mathematical treat- 
ment, deriving equations for the move- 
ment of ground water under various con- 
ditions. 12000 w. Ann d Soc d Ing e d 
Arch Ital—No. 3, 1904. No. 67390 F. 
London. 


London Water Supply: Old and New 
Methods. W. J. Fisher. An interesting 
review of the history of the water supply 
of London, and the recent uniting of the 
eight private companies into one. 3500 w. 
Westminster Rev—Jan., 1905. No. 67209 D. 

Minneapolis. 

The Water Supply of Minneapolis. J. 

Frank Corbett. Gives charts showing re- 


See page 1038. 
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sults of analysis of the water, and the 

number of cases of typhoid fever, with ex- 

planatory notes. 1300 w. Jour Assn of 

Engng Soc—Dec., 1904. No. 67249 C. 
Pipe Scrapers. 

Automatic Water Pipe Scrapers at Mel- 
bourne, Australia. Illustrates and de- 
scribes an exceptionally compact auto- 
matic scraper. 2500 w. Eng News—Jan. 5, 
1905. No. 67048. 

Pumping. 

Air-Lift Pumping Plant of the Red- 
lands Water Co. An illustrated account 
of a test made i. a plant in these irriga- 
tion works in California to determine its 
efficiency, with brief description of the 
plant. 1400 w. Eng Rec—Jan. 7, 1905. 
No. 67066. 

Rainfall. 


Maximum Rates of Rainfall at Boston. 
Charles W. Sherman. A record of rain- 
fall from 1879 to 1904, inclusive, with dis- 
cussion and comparison with records ob- 
tained elsewhere. 1500 w. Pro Am Soc 
of Civ Engrs—Dec., 1904. No. 66069 E. 

Reservoirs. 


Dams for Providing Water-Supply 
(L’Alimentation d’Eau par les Barrages). 
H. Peter. A description of several recent 
artificial reservoirs and illustrations of the 
dam across the valley of the Urve, near 
Aix-la-Chapelle. 2500 w. Bull Tech de la 
Suisse Rom—Dec. 25, 1904. No. 67378 D. 

Water-Works. 


The Water-Works of Porterville, Cali- 
fornia. Philip E. Harroun. An illustrated 
description of works for a town of about 
2,000 inhabitants, with notes on the opera- 
tion and cost. 8500 w. Pro Am Soc of 
Civ Engrs—Jan., 1905. No. 67501 E. 


WATERWAYS AND HARBORS. 


Bengal. 


Inland Navigable Waterways of Ben- 
gal. Reviews the history of canal con- 
struction and river navigation, and its de- 
velopment. Ills. 2200 w. Engr, Lond— 
Dec. 30, 1904. No. 67143 A. 

Canal. 


Earthwork of the Seattle and Lake 
Washington Waterway Co. C. H. Rollins. 
Read before the Pacific Northwest Soc of 
Engrs. Describes the scheme and meth- 
ods of construction of the canal connect- 
ing Puget Sound with Lake Washington. 
4ooo w. Eng News—Jan. 12, 1905. 
No. 67157. 

Canal Conversion. 
See Street and Electric Railways. 
Canal Lifts. 


A Design for a Canal Lift (Project 


We supply copies of these articles. See page 1038. 
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d’Ascenseur pour Bateaux). Illustrating 
a design submitted for the Danube-Oder 
canal, employing a large revolving cylin- 
der, carrying tanks for the boats. 1800 w. 
I plate. Génie Civil—Jan. 7, 1905. No. 
67316 D. 

Recent Canal Lifts (Neuere Schiff- 
shebewerke). Hr. Krell. A discussion of 
the various propositions and designs for 
hydraulic lifts to replace locks in connec- 
tion with the development of the internal 
waterways of Germany. 4000 w. Zeitschr 
d Ver Deutscher Ing—Dec. 24, 1904. No. 
67302 D. 


The International Competition for a 
Canal Lift (Der Internationale Wettbe- 
werb fiir ein Kanal-Schiffshebewerk). B. 
Gerdau. Illustrating a design for an in- 
clined plane entered in the Danube-Oder 
competition. 4500 w. 2 plates. Oécsterr 
Wochenschr f d Oeffent Baudienst—Dec. 
24, 1904. No. 67383 D. 

The Prize Vesigns in the International 
Competition for a Canal Lift (Die 
Preisgekrénten Projekte im  Interna- 
tionalen Wettbewerbe fiir ein Kanal- 
schiffshebewerk). Karl Haberkall. The 
prize designs for the Danube-Oder Canal 
were for an inclined plane, and for a great 
revolving wheel. Two articles. 15,000 w. 
7 plates. Oesterr Wochenschr f d Oeffent 
Baudienst—Dec. 3, 10, 1904. No. 67380 
each D. 

Crane. 


Floating Crane for the Harbor of Riga. 
(Schwimmkran fiir den Haben der Stadt 
Riga). L. Miller. Describing a powerful 
shear crane of 66 tons capacity arranged 
on a self-propelled float for harbor serv- 
ice. 2500 w. I plate. Zeitschr d Ver 
Deutscher Ing—Jan. 7, 1905. No. 67303 D. 


Docks. 


The Modernization of Ancient Docks. 
Brysson Cunningham. States the changes 
which have necessitated the enlargement 
of docks, and discusses the problems in 
connection with the work. Ills. 4000 w. 
Engng—Dec. 30, 1904. No. 67135 A. 


Drainage. 


The Inlet Swamp Drainage District in 
Illinois. A. M. Shaw. Abstract of a paper 
read before the Illinois Soc. of Engrs. & 
Survs. Discusses the principal difficulties 
with which the district has to contend. 
1600 w. Eng News—Jan. 26, 1905. 
No. 67480. 


Dredger. 


An Interesting Powerful Steam Dredger 
for Harbor Work. Illustration, with brief 
description of the “Vulcan,” a powerful 
dredger in use at Liverpool. 700 w. Sci 
Am—Jan. 14, 1905. No. 67150. 
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Folkestone. 


Folkestone Harbor Extension Works. 
Percy C. Tempest. Brief illustrated de- 
scription of the work. 1000 w. Public 
Works—Jan., 1905. No. 67466 F. 


Lighthouse. 


The Repairing of the Lighthouse at 
Swinemiinde (Instandsetzung des Leucht- 
turmes in Swinemiinde). H. Kohlenberg. 
The weather-beaten brick tower was in- 
cased in a new outer wall of hard brick, 
bonded to the old structure. 1200 w. 
Zentralblatt d Bauverwaltung—Dec. 17, 
1904. No. 67397 B. 

N. Y. Harbor. 


The New York Harbor Entrance, Lewis 
M. Haupt. A review of dredging opera- 
tions intended to improve the channel, 
showing the inadequacy of this method 
under the conditions of littoral drift, and 
advocating the use of suitably located 
training walls to cause the opening and 
maintaining of the channel by natural 


forces. 1500 w. Sci Am—Jan. 7, 1905. 
No. 67027. 
Nile. 


The Control of the Nile. Sir Hanbury 
Brown. An illustrated article dealing with 
the means adopted to make Egypt produce 
more. The irrigation question. 11,000 w. 
Public Works—Jan., 1905. No. 67462 F. 


Panama Canal. 


Isthmus Canal: Sea Level Versus 
Locks. William W. Redfield. A brief dis- 
cussion, explaining the writer’s reasons 
for favoring the San Blas route for the 
canal. 1500 w. Jour Assn of Engng Socs 
—Dec., 1904. No. 67251 C 

Panama Canal. Editorial statement of 
the present discussion of routes, outlining 
the plans that have been considered. 1600 
w. Engng—Jan. 13, 1905. No. 67453 A. 

The First Annual Report of the Isth- 
mian Canal Commission. Such portions 
of the report as are of most interest to en- 
gineers are given. 7000 w. Eng News— 
Jan. 26, 1905. No. 67477. 

The Revival of De Lesseps’ Sea-Level 
Plan for the Panama Canal. Gen. H. L 
Abbot. An examination of hydraulic 
problems involved in the sea-level scheme, 
showing its impracticability. 3000 w. En- 


gineering Magazine—Feb., 1905. No. 
67504 B. 

The Work of the Commission on the 
Panama Canal. C. E. Grunsky. An au- 


thoritative account by a member of the 
commission of the policy which controls 
its work and of the results which have 
been accomplished. 4500 w. Engineering 


Magazine—Feb., 1905. No. 67510 B. 
We supply copies of these articles. 
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Reinforced Concrete. 


See Civil Engineering, Construction. 


Review. 


Harbors and Waterways in 1904. A re- 
view of the important developments, espe- 
cially in Great Britain. 3400 w. Engr, 
Lond—Jan. 6, 1905. No. 67204 A. 


River Improvement. 


Technical Methods of River Improve- 
ment as Developed on the Lower Mis- 
souri River, by the General Government, 
from 1876 to 1900. S. Waters Fox. Gives 
a brief description of the river, and of the 
more important works. Ills. 17,000 w. 
Pro Am Soc of Civ Engrs—Jan., 1905. 
No. 67502 E. 


River Protection. 


The Protection Works of the Banks of 
the Sutlej, British India (Travaux de 
Protection des Rives du Sutlej). G. 
Richon. Describing the dikes erected for 
the protection of the Kaiser-i-Hind 
bridge. 1800 w. 1 plate. Génie Civil—Dec. 
17, 1904. No. 67308 D. 

Shore Protection. 

Shore Protection Works in Holland 
(Seeuferbauten in Holland). H. v. Horn. 
Illustrating and describing the dikes and 
protection works at the island of 
Walcheren, and the dunes at Pettem. 1800 
w. I plate. Oesterr Wochenschr f d Oef- 


fent Baudienst—Dec. 17, 1904. No. 
67382 D 
The Essex Levels and Sea Walls. An 


illustrated article describing marsh pro- 
tection and giving the history of the Es- 
sex levels, and the method of building 
new walls or dikes. 4500 w. Public Works 
—Jan., 1905. No. 67468 F. 

Stream Regulation. 

Steam Regulation in Upper Austria 
(Die Gewasserregulierung in Oberdster- 
reich). S. Stern. Plans and illustrations 
of a number of mountain streams and the 
works constructed for their control. 4000 


w. 1. plate. Oesterr Wochenschr f d 
Oeffent Baudienst—Dec. 31, 1904. No. 
67384 D. 
Thames Barrage. 

The Thames Barrage Scheme. Dis- 


cusses a measure to be introduced for the 
consideration of Parliament which pro- 
vides for endocking the river by the con- 
struction of a barrage between Gravesend 
and Tilbury. 3000 w. Builder—Jan. 14, 
1905. No. 67427 A. 

Wharf. 

The London, Brighton, and South Coast 
Railway Company’s Deptford Wharf. 
Illustrated description of the recent in- 
stallation of electric cranes. 2800 w. 
Engng—Jan. 13, 1905. No. 67452 A. 


See page 1038. 
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COMMUNICATION. 
Automatic Telephony. 


Some Latest Features of Automatic 
Telephony. Norman G. Meade. An ex- 
planation of the more important points of 
the automatic system, giving diagrams 
showing the various circuits and details. 
2200 w. Elec Wild & Engr—Dec. 31, 1904. 
No. 66980. 

Cables. 


The Manufacture of Air-Insulated Ca- 
bles. Emile Guarini. Illustrates and de- 
scribes the process at Messrs. Siemens & 
Halske’s cable works, at Nonnendamm, 
where air is used as an insulating medium 
in connection with the manufacture of tel- 
ephone cables. 1000 w. Elec Rev, N Y— 
Jan. 21, 1905. No. 67291. 

Recorder. 


The Orling-Armstrong Electro-Capil- 
lary Recorder. Illustrated detailed de- 
scription of this apparatus and its opera- 
tion. It is peculiarly adapted for cable 
work. 1700 w. Sci Am Sup—Jan. 21, 1905. 
No. 67288. 

Space Telegraphy. 

A New American System of Wireless 
Telegraphy. A. Frederick Collins. De- 
scribes the system of James Foster King. 
Ills. 2500 w. Elec Wld & Engr—Jan. 21, 
1905. No. 67425. 

Can the Receiver Distinguish Between 
the two Forms of Transmitted Waves? 
(Lasst sich in der Drahtlosen Telegraphie 
der Empfanger auf die Beiden Wellen des 
Senders. Abstimmen). Dr. George Seibt. 
A discussion of the behaviour of various 
forms of receivers for space telegraphy. 
2500 w. Elektrotech Zeitschr—Dec. 20, 
1904. No. 67364 B 

The Effect of Subdivision of Spark Gap 
and Capacity upon Damping (Ueber den 
Einfluso der Unterteilung einer Funken- 
strecke und der Kapcitat auf Funkenent- 
ladungen). Dr. G. Benischke. An exam- 
ination of Slaby’s method of tuning in 
connection with the behaviour of insula- 
tors and lightning arresters. 3000 w. Elek- 
trotech Zeitschr—Jan. 5, 1905. No. 
67366 B. 

The Tuning of Transmitters for Space 
Telegraphy (Die Abstimmung Funken- 
telegraphischer Sender). A Slaby. A dis- 
cussion of the selective tuning of directly 
excited transmitters by a regulation of 
the spark gap resistance. 7500 w. Elek- 
trotech Zeitschr—Dec. 22, 1904. No. 
67360 B. 


We supply copies of these articles. 


Statistics. 

Statistics of the Telephone and Tele- 
graph Industries. Information from a 
Census bulletin on telephony and teleg- 
graphy for the year ending Dec. 31, 1902. 
2700 w. Elec Wild & Engr—Jan. 21, 1905. 
Serial. Ist part. No. 67422. 

Telegraphone. 

The Telegraphone. Dr. Z. B. Babbitt. 
An interesting description of this inven- 
tion of Valdemar Poulsen, its workings 
and the uses to which it may be applied. 
1600 w. Jour Fr Inst—Jan., 1905. No. 
67244 D. 

Telegraphy. 

Direct Wheatstone Working Between 
England and Teheran. T. W. Stratford- 
Andrews. Technical description, with 
notes, map and diagram of connections, at 
London station. 2800 w. Elect’n, Lond— 
Jan. 13, 1905. No. 67437 A. 

Telephony. 

Some Interesting Phases of Long-Dis- 
tance Telephony. S. G. McMeen. An in- 
teresting discussion, touching upon simul- 
taneous telephony and telegraphy, long- 
distance trunks, booster batteries, ticket- 
tube system, etc. General discussion. Dia- 
grams. 9200 w. Jour W Soc of Engrs— 
Dec., 1904. No. 67258 D. 

Transmitter. 


The Kotyra Transmitter (Le Trans- 
metteur Kotyra). R. Wittebolle. Describ- 
ing an improved keyboard transmitter for 
the rapid sending of Morse characters 
over a telegraph wire. 2000 w. Revue 
Technique—Dec. 25, 1904. No. 67318 D. 


DISTRIBUTION. 
Cables. 
the Charging of a Cable Through a 


. Condenser and Resistance. Oliver Heavi- 


side. The object of the article is to pro- 
mote the study of special cases nurfterical- 
ly and graphically, especially as regards 
the inclusion of the self-induction of the 
cable. 2800 w. Elect’n, Lond—Dec. 23, 
1904. No. 66997 A. 

Conduits. 

The Municipal Conduit System of Erie, 
Pa. Benjamin E. Briggs. Map and sec- 
tions, with description of underground 
conduits for electric wires and cables. 
2500 w. Munic Engng—Jan., 1905. 
No. 67217 C. 

Fuses. 
The Uncertainty of Fuses. Considers 


See page 1038. 


4 
4 
t 
é 
t 
t 
Be 
H 
ian 
igs 


some of the causes of uncertainty, with 
remarks on the recent researches of Oel- 
schlager. 1500 w. Elec Rev, Lond—Dec. 
30, 1904. No. 67132 A. 

Protection. 

Protection Devices for High-Tension 
Overhead Wires (Schutzvorrichtung fiir 
Starkstromleitungen mit Oberirdischer 
Stromzufiihrung). Fr. Krizik. Especially 
describing arrangements of guard wires 
for the protection of telegraph and tele- 
phone wires from contact with overhead 
trolley wires. 1200 w. Zeit f Elektrotech- 
nik—Dec. 18, 1904. No. 67371 D. 


Relays. 

Discriminating Relays and Cut-Outs. 
M. B. Field. Deals with wattmeter relays, 
and briefly considers compound differen- 
tial devices. Ills. 2000 w. Elec Rev, Lond 
—Jan. 13, 1905. No. 67435 A. 

Switches. 

Distance-Control Switches and Their 
Lay-Outs in Stations. W. E. Warrilow. 
Deals with the chief types of oil switches 
in use, their design and assembly in con- 
junction with other apparatus to form a 
power-house or substation switchgear. 
2000 w. Elec Engr, Lond—Jan. 6, 1905. 
Serial. 1st part. No. 67195 A. 


Wire Stresses. 

The Calculations of Sag and Stresses 
in a Freely Stretched Wire (Beitrag zur 
Berechnung des Durchhangs und der 
Spannung von Frei Gespannten Drahten). 
A. Léwit. Giving formulas and diagrams 
for the stresses in an overhead wire for 
various spans and sags. 800 w. Zeit f 
Elektrotechnik — Dec. 18, 1904. No. 
67370 D. 


ELECTRO-CHEMISTRY. 


Dry Battery. 

Practical Experience in Dry Battery 
Construction (Trockenelementbau nach 
Praktischen Versuchen). Walther Stdck- 
igt. A brief, clear description of the gen- 


eral construction of successful working’ 


dry batteries. 1200 w. Elektrochem Zeit- 
schr—Dec., 1904. No. 67372 G. 
Electric Smelting. 

The Froges-Heroult Electro-Metal- 
lurgical Process (Procédé Electro-Métal- 
lurgiques Froges-Héroult). Ch. Combes. 
A description of the manufacture of steel 
by the Héroult electric process at La 
Praz. 3000 w. L’Electrochimie—Dec., 1904. 
No. 67391 D. 

The Neuburg-Minet Electric Furnace 
for the Production of Iron and Steel. Dr. 
Albert Neuburger and A. Minet. Illus- 
trates and describes an electrical furnace 
for which it is claimed that the process 
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may be carried out with smal! consump- 
tion of electricity, and that the electricity 
may be generated cheaply, and allows of 
the use of cheap waste gases in the manu- 
facture. 2000 w. Min Jour—Dec. 31, 1904. 
No. 67123 A. 
Electrolysis. 

The Electrolytic Separation of Metals 
(Die Elektrolytische Fallung der Me- 
talle). Arthur Fischer and R. J. Bod- 
daert. Discussing especially the effect of 
an active agitation of the electrolyte in the 
separation of the more important metals. 
4000 w. Zeitschr f Elektrochemie—Dec. 
23, 1904. No. 67373 D. 

Resistance Furnaces. 

Miscellaneous Accessories of Resistance 
Furnaces. F. A. J. Fitz Gerald. Discusses 
principally means for regulating the volt- 
age and methods of electrode connections. 
4000 w. Elec-Chem & Met Ind—Jan., 
1905. No. 67105 C. 

Review. 

Progress in the Electrochemical and 
Electrometallurgical Industries in 1904. 
John B. C. Kershaw. Gives some details 
of new processes and reviews the position 
of the older industries during the year. 
2000 w. Elec Rev, N Y—Jan. 14, 1905. 
No. 67170. 

Zinc Coatings. 

Investigation of the Properties of Zinc 
Coatings. Charles F. Burgess. A report 
of investigations undertaken at the Uni- 
versity of Wisconsin to determine, if pos- 
sible, the relative value of zinc deposited 
by the electrolytic or “cold” processes 
and the metal as applied by the “hot” or 
dipping methods. 5000 w. Elec-Chem & 
Met Ind—Jan., 1905. No. 67107 C. 


ELECTRO-PHYSICS. 


Magnetism. 

The Theory of Magnetism (Sur la 
Theorie du Magnetism). P. Langevin. An 
examination of the corroboration of 
Curie’s laws by the theory of electrons. 
900 w. Comptes Rendus—Dec. 26, 1904. 
No. 67325 D. 

Thermo-Electricity. 

The Thermo-Electricity of Aluminum 
Alloys (Sur la Thermo-Electricité des 
Alliages d’Aluminium). Hector Pécheux. 
Data and results of tests upon alloys of 
aluminium with tin, lead, bismuth, mag- 
nesium, antimony and zinc. 700 w. 
Comptes Rendus—Dec. 26, 1904. No. 
67324 D. 

Voltage. 

The Rise of Pressure in Electric Con- 
ductors and Apparatus (Ueber Spann- 
ungserhohungen in Elektrischen Leit- 
ungen und Apparaten). Dr. Georg Seibt. 


See page 1038. 
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An examination of the momentary rise in 
voltage which occurs upon the making or 
breaking of an electrical contact. 4000 w. 
Elektrotech Zeitschr—Jan. 12, 1905. No. 
67368 B. 


GENERATING STATIONS. 


Alternators. 


Design of Alternators. A. Press. Gives 
formulas and explanation. 600 w. Elec 
Rev, Lond—Dec. 23, 1904. No. 66908 A. 


Antwerp. 

The Power House of the Antwerp Elec- 
tric Tramways (Station Centrale des 
Tramways Electriques d’Anvers). <A 
general description, with photographs of 
the engines, and section of the building. 
There are three generating sets, of 1200 
h.p. each. 1200 w. Génie Civil—Dec. 17, 
1904. No. 67307 D. 

Boston. 


Modern Central Station Design as Ex- 
emplified by the New Turbo-Generator 
Station of the Edison Electric I]luminat- 
ing Company of Boston. I. E. Moultrop. 
An illustrated detailed description of this 
station and its equipment. 5700 w. Pro 
Am Inst of Elec Engrs—Jan., 1905. 
No. 67261 D. 

British Practice. 


The Tendency of Practice in Power 
Station Engine and Boiler Plant. Fran- 
cis H. Davies. Reviews the development 
of steam and electricity supply in Eng- 
land, particularly noting the difference 
that has existed in horse power installed 
between the leading types of boilers and 
engines at various periods during the last 
few years. 1200 w. Elec Rev, Lond— 
Dec. 30, 1904. No. 67128 A. 

Commutators. 


Repairing Commutators. Norman G. 
Meade. Gives detailed instructions for 
repairing and refilling commutators with 
the facilities that may be found in a manu- 
facturing plant. Ills. 1800 w. Power— 
Jan., 1905. No. 67022 C. 

Compounding. 

Compensated Alternate Current Gener- 
ators. Miles Walker. Abstract of a 
paper read at Manchester, Eng., before 
the Inst. of Elec. Engrs. Describes some 
methods of compensating, especially the 
method of the author which preserves 
the field excitation constant and utilizes 
the armature field to raise the voltage. 
Ills. 3000 w. Elec Rev, Lond—Dec. 30, 
1904. No. 67131 A. 

Destructor Plant. 


The Combination of Dust Destructors 
and Electricity Works Economically Con- 
sidered. Frank Broadbent. A critical re- 
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view of a recent paper by W. P. Adams 
on the above subject. 2700 w. Elec Rev, 
Lond—Dec. 23, 1904. No. 66909 A. 


Dynamos. 

Acyclic (Homopolar) Dynamos. J. E. 
Noeggerath. Describes in outline the de- 
sign, and some results obtained with, a 
300-kw. 500-volt turbine-driven acyclic 
generator, discussing the uncertainty as 
to the magnetic and electrical conditions 
prevailing in this type, and the difficulties 
encountered in collecting large currents 
from a generator running at a high rate 
of speed. Ills. 1800 w. Pro Am Inst of 
Elec Engrs—Jan., 1905. No. 67260 D. 

Eccentricity. 

The Determination of the Magnetic 
Pull in Cases of Eccentricity (Berechnung 
des Einseitigen Magnetischen Zuges bei 
Exzentrizitat). J. K. Sumec. Deriving 
formulas for the computation of the one- 
sided pull for a given eccentricity of rotor 
in a dynamo. 1000 w. Zeit f Elektro- 
technik—Dec. 18, 1904. No. 67369 D. 

Gas Power. 

Some Continental Central Stations Op- 
erating with Gas Engines. Franz Koes- 
ter. An illustrated article describing a 
few of these stations. 3500 w. Elec Rev, 
N. Y.—Jan. 14, 1905. No. 67172. 


Hydro-Electric. 

Canadian Niagara Power To-Day. An 
illustrated description of the fine plant of 
this company. 2500 w. Elec Wld & Engr 
—Jan. 7, 1905. No. 67093. 

Duluth Hydro-Electric Development. 
Dwight E. Wooodbridge. Illustrates and 
describes the project for the improvement 
of the water power of the St. Louis River, 
at the head of Lake Superior. 1800 w. 
Ir Age—Jan. 19, 1905. No. 67271. 

Electric Power for Minnesota Ore 
Roads. An illustrated account of an im- 
portant power development on the St. 
Louis River. It furnishes power for 
mines and ore roads, and for the city of 
Duluth. 2000 w. Ir Trd Rev—Jan. 12, 
1905. No. 67103. 

Electrical Power from the Welland 
Canal. An illustrated detailed description 
of the development which provides power 
for Hamilton, Canada, and other places 
in the locality. 2500 w. Elec Wld & Engr 
—Jan. 21, 1905. Serial. 1st part. No. 
67423. 

Hydro-Electric Power Plant at Turbigo. 
Illustrates and describes this recently com- 
pleted plant. 1500 w. Engr, Lond—Dec. 
23, 1904. No. 67019 A. 

Hydro-Electric Power Plants in the 
Canadian Niagara District. Cecil B. 
Smith. A fully illustrated account of the 
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plant recently erected on the Canadian 
side of the Niagara River with an ultimate 

capacity of 400,000 horse power. 5000 w. 

Engineering Magazine—Feb., 1905. No. 

67505 B 

Morgan’s Falls, Ga., Transmission 
Plant. Lamar Lyndon. [Illustrates and 
describes a plant costing nearly a million 
and a half dollars, and having a capacity 
of 14,000 H. P. 2500 w. Elec Wid & 
Engr—Dec. 31, 1904. No. 66990. 

St. Joseph River Power Development. 
Illustrated description of a system which 
will furnish power to northern Indiana 
and southern Michigan. 1400 w. Elec 
Wld & Engr—Dec. 31, 1904. No. 66988. 

Typical American Hydraulic and Trans- 
mission Plant. C. W. Whitney.  Illus- 
trated detailed description of the Ameri- 
can River Electric Company’s system in 
central California. 6800 w. Am Elect’n 
—Jan., 1905. No. 67036. 

Omaha. 

Electric Supply in the Gate City. Alton 
D. Adams. An illustrated account of the 
service in Omaha. 2000 w. Elec Rev, 

Y.—Jan. 14, 1905. No. 67173. 


Power Supply. 

Electric-Power Supply from Central 
Stations in Great Britain. G. L. Adden- 
brooke. A complete survey of the projects 
under consideration, with illustrated de- 
scriptions of the South Wales, Newcastle, 
Thornhill, and other power stations. 5000 
w. Engineering Magazine—Feb., 1905. 
No. 67507 B. 


Regulation. 

The Electro-Mechanical Control of 
Electric Generating Sets (Compoundage 
Electro-Mécanique des Groupes Electro- 
génes). M. De Kermond. A description 
of the Routin method of regulation by 
controlling the excitation of the dynamo 
and the speed of the engine. 3000 w. 
L’Electricien—Dec. 24, 1904. No. 67386 B. 

The Routin Electro-Mechanical Regu- 
lator (Das Elektromechanische Reguliers- 
system von Routin). F. Brock. By means 
of an auxiliary dynamo the excitation of 
the generator is varied with the load, and 
the weighting of the engine governor is 
altered. 1500 w. Elektrotech Zeitschr— 
Dec. 22, 1904. No. 67362 B. 

Statistics. 

Statistics of Generating Stations in 
Germany (Statistik der Elektrizitatswerke 
in Deutschland). The annual tabular 
review of the electric power and lighting 
stations in the German empire, with sum- 
mary and review in comparison with pre- 
ceding years. 20000 w. Elektrotech Zeit- 
schr—Jan. 12, 1905. No. 67367 B. 

See also Street and Electric Railways. 
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LIGHTING. 
Dublin. 

The City of Dublin Electric Lighting. 
An illustrated detailed description of the 
are-lighting. 1100 w. Engng—Dec. 30, 
1904. No. 67138 A. 

Lighting Stations. 

See Electrical Engineering, Generating 

Stations. 
Mercury Vapor. 

The Mercury-Vapor Lamp and Mer- 
cury Vacuum Devices (Die Quecksilber- 
lampe und sonstige Quecksilber-Vakuum- 
apparate). Max von Recklinghausen. 
Discussing the Cooper-Hewitt lamp and 
the applications of the device as a current 
rectifier. 4500 w. Elektrotech Zeitschr— 
Dec. 22, 1904. No. 67363 B. 

Nernst Lamps. 

City Street Lighting at Sewickley, Pa., 
a Successful Six-Glower Nernst Lamp 
System. Brief illustrated description of 
the first installation of its kind in the 
United States. 700 w. Elec Rev, N. Y. 
—Jan. 21, 1905. No. 67202. 


Photometry. 

See Electrical Engineering, Measure- 
ment. 

Train Lighting. 

Electric Train Lighting in Connection 
with the Austrian Mail Service (Ueber 
Elektrische Zugbeleuchtung mit  beson- 
derer Beriicksichtigung der O6esterreich- 
ischen Bahnpostwagen). Karl Wallit- 
schek. A description of the use of ac- 
cumulators and axle-driven dynamos for 
lighting the railway post-office cars in 
Austria. Two articles. 5000 w. Zeitschr 
d Oesterr Ing u Arch Ver—Jan. 6, 13, 
1905. No. 67336 each D. 

- The Electric Lighting of Railway 
Trains. Dr. Alfred Gradenwitz.  Illus- 
trates and describes a system designed by 
Mr. Aichele, and being brought out by 
the Aktien-Gesellschaft Brown, Boveri & 
Co. of Baden, Switzerland. Each car has 
a lighting plant of its own. 3800 w. Elec 
Engr, Lond—Jan. 13, 1905. No. 67440 A. 


MEASUREMENT. 


Laboratory Testing. 

Alternating Current Laboratory Test- 
ing. George H. Rowe. The first of a 
series of articles based on lectures deliv- 
ered to students engaged in the experi- 
mental study of alternating current phe- 
Ills. 1600 w. Jour of —— 1905. 
Serial. 1st part. No. 67100 

Meters. 
Electricity Meters. C. H. W. Gerhardi. 


See page 1038. 
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A classification and description of electric 
meters. 


Jan. 6, 
67197 A, 


Ills. 
1905. 


Elect’n, Lond— 
Ist part. No. 


2500 w. 
Serial. 


Photometry. 

Photometry for Central Station Engi- 
neers. Lancelot W. Wild. Describes how 
photometric measurements may be made 
in a central station both accurately and 
quickly, and without employing any very 
expensive apparatus, nor a specially skilled 
testing staff. 1500 w. Elec Rev, Lond— 
Jan. 6, 1905. No. 67196 A. 

Potentiometer. 

A Multiple-Dial Potentiometer. Albert 
Campbell. Describes a low-resistance in- 
strument, aiming at ease of mechanical 
construction, accuracy, convenience of 
reading, and compactness. 400 w. Elec 
Rev, Lond—Dec. 30, 1904. No. 67130 A. 

Testing. 

The Electrical Testing Laboratories. 
Clayton H. Sharp. An illustrated descrip- 
tion of the plant in New York, on the 
corner of 80th St. and East End Ave., 
and of its equipment for the work. 5200 
w. Elec Wld & Engr—Jan. 7, 1905. No. 
67006. 


MOTORS. 
Balancers. 

On Direct-Current Balancers. <A. E. 
Kennelly and S. E. Whiting. Aims to 
express the fundamental conditions of op- 
eration of such balancers in a form adapt- 
ed for use in electric driving. Diagrams. 
1500 w. Elec Wild & Engr—Jan. 17, 1905. 
No. 67097. 


Commutation. 


Commutation at Starting of Alternat- 
ing-Current Motors with Commutator. 
Marius Latour. Discusses a special con- 
struction for commutator armatures, in 
which resistance leads are used between 
the winding and the commutator, in con- 
nection with the starting of the single- 
phase motor. 1200 w. Elec Wld & Engr 
—Jan. 14, 1905. No. 67186. 


Controller. 


Apparatus for Starting and Controlling 
Electric Motors (Dispositif de Mise en 
Marche et de Changement de Marche 
pour Electro-Moteurs). Illustrating and 
describing an improved form of controller. 
1800 w. L’Electricien—Jan. 14, 1905. No. 
67388 B. 

Electric Driving. 

Electric Driving of Textile Mills. W. 
B. Woodhouse. | States briefly the advan- 
tages of electrical driving, with some facts 
on the cost of driving by motors, taking a 
supply from the mains of a power com- 
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pany or electricity works. 3300 w. Elect’n, 
Lond—Jan. 6, 1905. No. 67198 A. 

Electric Power in French Gas Works. 
Illustrates and describes the construction 
and methods of operating electrically- 
operated machines for charging retorts 
and removing coke. 800 w. Elec Wld & 
Engr—Jan. 21, 1905. No. 67424. 

The Electrical Equipment of the New 
York “Times” Building. Explains rea- 
sons for taking the supply of current 
from the N. Y. Edison Co. and describes 
the service, applications, &c. Ills. 1700 
w. Elec Rev, N. Y.—Jan. 28, 1905. No. 
67518. 

The Thompson-Ryan Motor and Its Ap- 
plication to Machine Tools. An_illus- 
trated description of an electric motor 
giving wide speed range by means of field 
control. 3300 w. Jr Age—Jan. 5, 1905. 
No. 67004. 

Electric Vehicles. 
See Mechanical Engng., Automobiles. 
Induction Motors. 

The Determination of Straying and the 
Measurement of the Constants for Idle 
Running for Induction Motors (Streu- 
ungsmessung an Drehstrommotoren und 
Bestimmung der Leerlaufskonstanten). 
Robert Moser. A general mathematical 
treatment, making use of the vector an- 
alysis. 5000 w. a Zeitschr— 
Jan. 5, 1905. No. 67365 B 

Loads. 

Stand-by Charges and Motor Load De- 
velopment. A. Taylor. A short ab- 
stract of a paper read before the Bir- 
mingham Local Sec. of the Inst. of Elec. 
Engrs. Also discussion. Gives a method 
of determining the actual cost of the load 
at any time of the day. 4000 w. Elec 
Engr, Lond—Jan. 13, 1905. No. 67444 A. 


Steering. 
See Marine and Naval Engineering. 


TRANSMISSION. 
Lightning. 

Lightning Protection. Killingworth 
Hedges. Illustrated description of special 
clamps designed by the writer which pro- 
ject from the wall, and of methods of 
installation adopted. 1600 w. Public 
Works—Jan., 1905. No. 67463 F. 

The Gola Lightning Arrester (Para- 
foudre Systéme Gola). J. A. Montpel- 
lier. Describing an improved arrange- 
ment of series lightning arrester, applica- 
ble for currents up to 30,000 volts and 
250 amperes. 800 w. L’Electricien—Jan. 
7, 1905. No. 67387 B 

Line. 
New 30,000-Volt, 
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Span, Transmission Line. Describes the 

line from Los Angeles to’ Inglewood, a 

distance of fourteen miles. Ills. 1500 w. 

Jour of Elec—Jan., 1905. No. 67102 C. 
Lombardy, Italy. 


The First Transmission of Power in 
Europe at 40,000 Volts. Enrico Bignami. 
Illustrated description of the electric 
transmission system from Gromo to Nem- 
bro, in Lombardy. 2400 w. Elec Rev, 
N. Y.—Jan. 7, 1905. No. 67040. 

Space Transmission. 

The Transmission of Electrical Energy 
Without Works as a Means for Further- 
ing Peace. Nikola Tesla. A lengthy ar- 
ticle explaining the writer’s views and 
his belief in the possibility of the eco- 
nomic transmission of power without 
wires. 4800 w. Elec Wid & Engr—Jan. 
7, 1905. No. 67004. 

Switches. 


High-Tension Switch Gear. L. An- 
drews. Abstract of a paper read before 
the Manchester Sec. of the Inst. of Elec. 
Engrs. Discusses methods of control, the 
devices used, &c. Brief general discus- 
sion. 2200 w. Elect’n, Lond—Dec. 30, 
1904. No. 67133 A. 


High-Tension Switchgear. L. An- 


INDUSTRIAL 
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drews. Read before the Manchester Sec. 
of the Inst. of Elec. Engrs. The present 
article considers mechanical v. electrical 
remote control, separation of phases in 
circuit breakers, discriminating circuit 
breakers, «ec. 2500 w. Mech Engr—Jan. 
7, 1905. Serial. 1st part. No. 67193 A. 


MISCELLANY. 
India. 

Electricity in India and Burma. E. C. 
Deepholt. A brief account of the gradual 
progress of electricity at the present day 
and the future outlook. 2000 w. Elec 
Engr, Lond—Jan. 13, 1905. No. 67441 A. 

Review. 

Electrical Engineering in 1904. Prin- 
cipally a review of the industry in Eng- 
land. 4800 w. Engr, Lond—Jan. 6, 1905. 
No. 67206 A. 

Electricity in 1904. A review of the 
progress made in electrical science and 
arts during the past year. 2700 w. Elec 
Rev, N. Y.—Jan. 14, 1905. No. 67168. 

Review of the Year in Great Britain 
and the Continent of Europe. C. L. Du- 
rand. A general review of the progress 
in electric traction and other electrical in- 
dustries. 3200 w. Elec Rev, N. Y.—Jan. 
14, 1905. No. 67171. 


ECONOMY 


Copper Trade. 


The American Copper Trade. Horace 
J. Stevens. Information concerning the 
sources of supply, the features of indi- 
vidual mines, foreign trade, &c. 3000 w. 
Ir Age—Jan. 5, 1905. No. 67008. 

Cost Keeping. 

Cost Keeping in an English Machine 
Tool Works. J. William Chubb. An ac- 
count of a system put in practice by an 
English firm, and planned by Mr. Charles 
Taylor, of Birmingham. 2500 w. Am 
Mach—Vol. 28, No. 4. No. 67473. 

Methods of Figuring Costs. C. E. Be- 
ment. Read before the Mich. Engng. 
Soc. Explains briefly the method used 
in a shop manufacturing “gang plows.” 
1800 w. Eng Rec—Jan. 21, 1905. No. 
67405. 


Gold Production. 
See Mining and Metallurgy, Gold and 
Silver. 
Iron Trade. 


The Present State and Outlook of the 
Iron Trade in Spain. A report of prog- 


We supply copies of these articles. 


ress, with a discussion of the industry 
and its possibilities. 2800 w. Ir & Coal 
Trds Rev—Jan. 6, 1905. Serial. Ist part. 
No. 67208 A. 


Metal Markets. 


Lead, Copper, and Tin in 1904. E. A. 
Caswell. Reviews the features of the 
market during the year. 3800 w. Ir Age 
—Jan. 5, 1905. No. 67003. 

Patent Laws. 


The United States Patent Laws. His- 
torically and Practically Considered. Cy- 
rus N. Anderson. Reviews briefly early 
English laws relating to patents, and dis- 
cusses the laws enacted by the United 
States Government. 5000 w. Jour Fr 
Inst—Jan., 1905. No. 67247 D. 


Prizes. 


The Prizes Awarded by the French 
Academy for 1904 (Prix Décernés Année 
1904). The reports of the various com- 
mittees of the Académie des Sciences, an- 
nouncing the awards of the prizes. 20000 
w. Comptes Rendus—Dec. 19, 1904. No. 
67321 D. 


See page 1038. 
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Silver Production. 
See Min. and Metallurgy, Gold & Silver. 
Specifications. 


Engineers’ Specifications. Observations 
on specifications in general and the legal 
effect of clauses of particular hardship to 


contractors. 3200 w. Engr, Lond—Dec. 
30, 1904. No. 67142 A. 
Tin Plate. 


The Sheet and Tin Plate Industries. 
B. E. V. Luty. Discusses the demand 
and supply, the price movement, wage 
matters, &c. 4000 w. Ir Age—Jan. 5, 
1905. No. 67001. 


MARINE AND NAVAL ENGINEERING. 
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Wages. 
Capital and Labor in America (Kapital 
und Arbeit in Amerika). M. A. Niisch- 
eler. Discussing especially methods of de- 
termining wages, including day work, 
piece work, and the premium and contract 
systems. 3000 w. Glasers Annalen—Jan. 
1, 1905. No. 67329 D. 

Dealing with the Unemployed. J. Keir 
Hardie. A discussion of this problem, 
outlining the scope of voluntary agencies 
for dealing with distress and the reforms 
necessary. Refers especially to England. 

w. Nineteenth Cent—Jan., 1905. 
No. 67210 D. 


Battleship. 


Machinery of the Italian Battleship 
Regina Margherita. Illustrated detailed 
description of the vessel and its equip- 
ment, with report of trials. 2000 w. Engr, 
Lond—Jan. 6, 1905. No. 67207 A. 

Cargo Steamer. 

Stone Handling Plant of the Lake 
Shore Stone Co., Belgium, Wis.  Illus- 
trates a stone-carrying steamer, equipped 
with mechanical conveyors for unloading 
the cargo, and describes the methods of 
loading at the quarry. 2000 w. Eng 
News—Jan. 19, 1905. No. 6728s. 

Conning Tower. 

The Conning Tower of a War Ship 
(La Torra di Comando nelle Navi da 
Guerra). Edwin Cerio. A criticism of 
present conning towers on various battle 
ships, with suggestions for improvements 
by subdivision. 2500 w. Rivista Marit- 
tima—Dec., 1904. No. 67357 H. 

Engines. 

See Mechanical Engineering, Steam En- 

gineering. 
Floating Crane. 

A New One-Hundred Ton Floating 
Crane. Illustrates and describes this pow- 
erful machine for the New York Navy 
Yard, and gives an account of some of 
the work it has already accomplished. 
2000 w. Marine Engng—Jan., 1905. No. 
67030 C. 

Motor Boats. 


A Twelve-Cylinder 150-B. H. P. Rac- 
ing Marine Gasoline Motor. Illustration, 
with detailed description. 1500 w. Sci 
Am Sup—Jan. 28, 1905. No. 67500. 

A Two-Stroke Marine Motor.  Illus- 
trates and describes the Webster and 
Bickerton four-cylinder, two-cycle marine 


We supply copies of these articles. 


motor, with open type cranks, and mag- 

neto high-tension ignition. It can be used 

for other purposes and will work on 
paraffin. 1600 w. Autocar—Jan. 14, 1905. 
No. 67432 A. 

Improved Speed-Change Gear for Mo- 
tor Boats (Nouveau Changement de 
Marche Progressif pour Canots a Pe- 
trole). A description of the Julien gear 
for enabling a gradual change of speed 
for the propeller of a motor boat driven 
by a gasoline motor. 1800 w. Revue 
Technique—Dec. 25, 1904. No. 67319 D. 

Motor Lifeboats. W. G. Windham. 
States some of the advantages and disad- 
vantages of a petrol engine as fitted to a 
life boat, giving some practical hints on 
the fitting of a motor. Ills. 2000 w. 
Autocar—Dec. 31, 1904. No. 67125 A. 

Powering. 

Pow ring Ships. Edwin Cerio. An ex- 
planation of the methods of investigation 
both mathematical and experimental, for 


determining the resistance of ships. Ma- 
rine Engng—Jan., 1905. Serial. 1st part. 
No. 67034 C. 

Propellers. 


Practical Points About the Screw Pro- 
peller. W. F. Durand. Discusses the de- 
sign, construction and operation of screw 
propellers for marine propulsion. Ills. 

w. Marine Engng—Jan., 1905. Se- 
rial. 1st part. No. 67032 C. 

The Size of Screw Propeller Blades 
(La Grossezza delle Pale d’Elica). N. 
‘Pecoraro. An examination of the effi- 
ciency of screw propellers in connection 
with the effective portion of the surface 
of the blades. 4000 w. 6 plates. Rivista 
Marittima—Nov., 1904. No. 67356 H. 

Steering. 
Electric Steering Control of Ships. Il- 


See page 1038. 
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lustrated detailed description of the in- 
stallation on the naval ship “Baden.” 1600 
w. Marine Engng—Jan., 1905. No. 
67033 C. 

Survey Steamer. 

Coast & Geodetic Survey Steamer 
Pathfinder. Illustrated description of this 
vessel and its equipment. 2500 w. Ma- 
rine Engng—Jan., 1905. No. 67035 C. 

Torpedo Boats. 
Some Points of Interest in Torpedo- 


MECHANICAL 


THE ENGINEERING INDEX. 


Boat Construction. Harold E. Yarrow. 
Read before the Junior Inst. of Engrs., 
London. Briefly discusses the hull, rivet- 
ing, vibration, lubrication, steam pipes, 
&c. 2500 w. Naut Gaz—Jan. 12, 1905. 
No. 67162. 


Troopship. 


Trials of the Troopship “Dufferin.” 
Gives a report of the steam trials, and de- 
scribes some of the special fittings. 1000 
w. Engng—Dec. 30, 1904. No. 6713y A. 


ENGINEERING 


AUTOMOBILES. 
Alcohol. 


Alcohol as a Fuel for Motor Cars. An 
interview with Dr. Ormondy, discussing 
why alcohol is not more generally used, 
its advantages, the working of the alco- 
hol engine, &c. 2300 w. Autocar—Jan. 
14, 1905. No. 67433 A. 

American Car. 


A New American Automobile. Illus- 
trated description of the Christie racer. 
1200 w. Sci Am—Jan. 28, 1905. No. 
67497. 

Exhibitions. 

Features of Leading Cars at Paris 
Show. An illustrated article describing 
changes for the season of 1905 in the con- 
struction of frames, engines, clutches, car- 
bureters, and control systems. 4500 w. 
Automobile—Dec. 31, 1904. No. 66972. 
__Fifth Annual Show in New York. An 
illustrated general description of the ex- 
hibits and interesting features. 6200 w. 
Automobile—Jan. 21, 1905. No. 67299. 

Foreign Cars. 

Foreign Automobiles at the Importers’ 
Salon. Illustrations, with brief descrip- 
tions, of cars exhibited at the Macy 
Building, in New York. 2000 w. Sci 
Am—Jan. 28, 1905. No. 67494. 

Garages. 

Heating and Ventilation of Garages. N. 
B. Pope. Suggestions for small garages 
and private motor-houses. 1400 w. Mo- 
tor-Car Jour—Jan. 14, 1905. No. 67426 A. 

Gasoline Truck. 

A Gasoline Truck Driven by All Four 
Wheels. Illustrated description. 800 w. 
Sci Am—Jan. 28, 1905. No. 67495. 

Locomotive. 


See Railway 
Power. 


Mercedes. 
The 1905 70 H. P. Mercedes Car. 


Engineering, Motive 


Il- 


We supply copies of these articles. 


lustrated description of the latest type of 
Mercedes car. 1200 w. Autocar—Dec. 
24, 1904. No. 67013 A. 
Oils. 
See Mechanical Engineering, Materials. 
Omnibuses. 

The Straker-Squire Petrol Omnibuses 
and Commercial Vehicles. Illustrated de- 
scription, giving full particulars of these 
vehicles. 2500 w. Auto Jour—Jan. 14, 
1905. Serial. ist part. No. 67431 A. 

Powering. 

Power Calculations for Electric Ve- 
hicles. H. H. Kennedy. Suggestions for 
calculating the power equipment of a 
vehicle propelled by storage batteries and 
electric motors. 1200 w. Am Mach— 
Vol. 28, No. 2. No. 67099. 

Recent Models. 

Some Leading Automobiles of the Pres- 
ent Year. Brief descriptions, with illus- 
trations. 2200 w. Sci Am—Jan. 28, 1905. 
No. 67492. 


-Siddeley. 

The 12 H. P. Two-Cylinder Siddeley 
Car. Illustrated detailed description of a 
car which has recently started on a 5,000 
miles officially observed tour. 1500 w. 
Autocar—Jan. 7, 1905. No. 67191 A. 

Speed Gear. 

How a Change Speed Gear Works. II- 
lustrates and describes the working of the 
gear fitted to the Panhard-Levassor cars. 
1000 w. Autocar—Jan. 7, 1905. No. 
67190 A. 

Sunbeam. 

The Sunbeam 12 H. P. Car. Illustrated 
description of a chain-driven car which 
has the whole of the transmission entirely 
protected. 1300 w. Autocar—Dec. 31, 
1904. No. 67124 A. . 

Suspension. 

Automobiles with Three Axles (Auto- 

mobiles 4 Trois Essieux). Lt. Col. G. 


See page 1038. 
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Espitallier. A description of the Lindeck- 
er system of suspension for heavy vehicles, 
using three axles and equalizing levers. 
2000 w. Génie Civil—Dec. 31, 1904. No. 
67312 D 

Touring Cars. 

Model C National Touring Car. An 
illustrated description of an attractive 
gasoline touring car of recent design. 
1500 w. Automobile—Jan. 7, 1905. No. 
67055. 

The National Touring Car. 
detailed description. 1800 w. 
Jan. 28, 1905. No. 67496. 

The New Ardsley Touring Car. An il- 
lustrated detailed description of an “as- 
sembled” car which is reported superior 
to many “one shop” products. 3000 w. 
Automobile—Jan. 7, 1905. No. 67054. 

Typical American Touring Cars for 


Illustrated 
Sci Am— 


1905. Illustrated descriptions of various 
types. 5700 w. Sci Am—Jan. 28, 1905. 
No. 67493. 


See also Mechanical Engineering, Com- 
bustion Motors. 


COMBUSTION MOTORS. 


Current Practice. 

Current Practice in Combustion En- 
gines. Brief illustrated descriptions of the 
more important features of various en- 


gines. 12800 w. Engr, U. S. A—Jan. 1, 
1905. (Special.) No. 67116 D. 
Diesel. 

The American Diesel Engine. Norman 
M’Carty. Brief description of the prin- 
ciple on the engine works. Ills. 
1800 w. Engr, U. S. A—Jan. 1, 1905. 


(Special.) No. 67117 D. 

The Diesel Engine in Electricity Gen- 
erating Stations. A. J. Lawson. Abstract 
of a paper read before the Glasgow Tech. 
College Sci. Soc. Gives the results of 
actual experience of the working of such 
engines over a considerable period. 2000 


w. Elect’n, Lond—Jan. 13, 1905. No. 
67438 A. 
Gas Engines. 
European Gas Engine Practice. A. H. 


Allen. Considers the main features of 
the more recent designs of engines, = 


also the producer plants. 3000 w. 
U. S. A—Jan. 1, 1905. (Special.) ‘No. 
67112 D. 


Experience with Large Gas Engines. 
Abstract of an address by Herr Strack, 
translated from Stahl und Eisen. De- 


scribes the gas engines used, and gives 
an account of their working. 2800 w. Ir 
Age—Jan. 19, 1905. No. 67270. 

Gas Engine 
ward Lucke. 


Economy. Charles Ed- 
The present article is in- 


MECHANICAL ENGINEERING. 
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troductory; remarks on the importance of 


economy. 1200 w. Engr, U. S. A—Jan. 
I, 1905. Serial. 1st part. (Special.) No. 
67115 D 


Gas Engines in Power Plants. Wil- 
liam T. Magruder. Abstract of a paper 
read before the Ohio Soc. of Mech., 
Elec., and Steam Engrs. Arguments for 
the use of gas engines. 2500 w. Engr 
U. A.—Jan. 1, 1905. (Special.) No. 
67114 D. 

Governing Large Gas Engines. Charles 

Sage. Discusses the requirements of 
a controlling device that will give the 
best possible efficiency. 4500 w. Power 
—Jan., 1905. No. 67020 C. 

Producer Gas Engines on Shipboard. 
A. Sinn. An illustrated article discuss- 
ing the best gas engine practice and its 
adaptability for use on ships. 3000 w. 
Marine Engng—Jan., 1905. No. 67031 C. 

The Development of the Gas En ine 
and Its Application to Electric Central 
Station Service. R. T. MacKeen. Gives 
a comparative idea of the relative effi- 
ciency of steam engines and gas engines, 
and considers in detail the principle of 
the gas engine and the gas producer. 3200 
w. Can Elec News—Jan., 1905. No. 
67400. 

The Development of the Gas Engine. 
Albert Stritmatter. Reviews the history 
of the development. 2000 w. Engr, U. S. 
A.—Jan. 1, 1905. (Special.) No. 67111 D. 

Gas Power. 


See Electrical Engineering, Generating 

Stations. 
Gas Turbine. 

The Stolze Gas Turbine Engine. Dr. 
Alfred Gradenwitz. Particulars of this 
turbine, with illustrations. 900 w. Auto- 
car—Dec. 31, 1904. No. 67126 A. 

Igniters. 

Electric Igniters for Gas Engines. 
George M. Hopkins. An illustrated ar- 
ticle showing the principle of the electric 
igniter. 1200 w. Sci Am Sup—Jan. 7, 
1905. No. 67028. 

Locomotive. 


See 
Power. 
Motor Boats. 
See Marine and Naval Engineering. 
Oil Engines. 

Petroleum and Petrol Engines. Illus- 
trates and describes the high-speed ver- 
tical engines manufactured by L. Gardner 
& Sons, Ltd., near Manchester, England. 
Describes a portable plant. 1500 w. Engr, 
Lond—Jan. 13, 1905. No. 67459 A. 


See page 1038. 
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Pumps. 
See Mech. Engineering, Hydraulics. 
Suction Gas. 

A General Description of Suction-Gas 
Plants (Iets over Zuiggas-installatien in 
het Algemeen). H. A. Ravenek. With 
illustrations and description of suction 
gas apparatus, and an account of the in- 
stallation at Scheveningen. 4500 w. De 
Ingenieur—Dec. 10, 1904. No. 67350 D. 

An Interesting Producer-Gas Plant. 
Emile Guarini. Brief illustrated descrip- 
tion of the Maystre-Ledoyen suction pro- 
ducer-gas plant in Paris. 600 w. Sci Am 
Sup—Jan. 28, 1905. No. 67408. 

Gas Producer Systems. Illustrated de- 
tailed descriptions of five or six suction 
gas producers. 7500 w. Engr, U. S. A. 
—Jan. 1, 1905. (Special.) No. 67110 D. 

Testing. 

Gas Engine Testing. H. B. Macfar- 
land. Suggestions for conducting tests, 
the preparations, running and observation, 
&c. Ills. 3800 w. Engr, U. S. A—Jan. 
1, 1905. (Special.) No. 67113 D. 

See also Mechanical Engineering, Auto- 
mobiles. 


HEATING AND COOLING. 


Heating. 


Heating and Ventilation. Charles L. 
Hubbard. Different classes of buildings 
are described and the apparatus best 
adapted to each discussed. 3500 w. Am 
Archt—Jan. 7, 1905. Serial. 1st part. 
No. 67059. 

Hot Water. 


The Circulation of Hot Water. John 
S. Brennan. Read before the Am. Soc. 
of Heat. & Ven. Engrs. An illustrated 
explanation of the circulation in radiators 
of usual and of an improved connection, 
giving figures of tests of the two styles. 
1000 w. Met Work—Jan. 21, 1905. No. 
67274. 

Hygrometer. 

See Mechanical Engineering, Measure- 

ment. 


Steam Heating. 


The Computation of Piping for Low- 
Pressure Steam Heating (Beitrag zur Be- 
rechnung der Dampfleitung von Nieder- 
druckdampfheizungen). F. Gremmels. 
With especial reference to the loss of 
pressure for pipes of given diameter and 
length. Tables and a graphical chart are 
given. 3000 w. 1 plate. Gesundheits In- 
genieur—Jan. 10, 1905. No. 67355 D. 

The Return System of Steam Heating 
(Dampfanlagen nach dem Kreislaufsys- 
tem). Bruno Miiller. A general account 
of the arrangement of steam heating sys- 
tems in which the condensed steam is re- 


We supply copies of these articles. 
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turned direct to the boiler. 2500 w. Ge- 
sundheits Ingenieur—Dec. 20, 1904. No. 
67354 D. 

Stoves. 

The Escape of Gas from Stoves (Gas- 
ausstromungen aus Geheizten Oefen). H. 
Meidinger. An account of experiments 
with a model upon the conditions which 
cause the escape of deadly gases from 
warming stoves. 2500 w. Gesundheits- 
Ingenieur—Nov. 20, 1904. No. 67352 D. 

Ventilation. 

Plenum Ventilation Systems (Ueber- 
druck-Liiftungsanlagen). Richard Hof- 
mann. A brief discussion of the supe- 
rior economy of the plenum method of 
ventilating buildings over an exhaust sys- 
tem. 2000 w. Gesundheits-Ingenieur— 
Nov. 30, 1904. No. 67353 D. 


HYDRAULICS. 


Chicago Canal. 

Water Power Development on the Chi- 
cago Drainage Canal. An illustrated ar- 
ticle explaining the general scheme. 1400 
w. Eng News—Jan. 12, 1905. No. 67151. 

Cranes. 

Notes on Cranes—Hydraulic Cranes. 
A. D. Williams. Briefly describes types. 
1000 w. Am Mach—Vol. 28, No. 4. No. 
67475. 

Flume. 


Design of a Steel Water Flume. H. G. 
Balcom. Considers schemes of design for 
a steel water flume of approximately 450 
sq. ft. cross-section and more than 1,000 
feet long. General discussion. 4500 w. 
Pro Engrs’ Soc of W Penn—Dec., 1904. 
No. 67512 D. 

Hydro-Electric Stations. 


See Electrical Engineering, Generating 
- Stations. 
Meters. 

See Mechanical Engineering, Measure- 

ment. 
Pipes. 

The Flexure of the Walls of Conduits 
of Large Diameter (Flexions des Parois 
dans les Tuyaux de Conduites de Grand 
Diametre). C. Birault. A study of the 
external stresses upon the walls of con- 
duits used for conveying water under 
pressure for hydraulic power stations. 
g000 w. 1 plate. Mem Soc Ing Civ de 
France—Oct., 1904. No. 67358 G. 

Plumbing. 


Sanitary Plumbing and Our Plumbing 
Laws, with Suggestions for Their Re- 
vision and Simplification. J. Pickering 
Putnam. An examination of the plumb- 
ing ordinances of Boston, which are simi- 
lar to the majority of large cities in the 


See page 1038. 


United States, and the explanation of a 
system embodying most of the amend- 
ments advocated. Ills. 6000 w. Tech 
Qr—Dec., 1904. No. 67420 E. 
Pumping. 

See Civil Engineering, Water Supply. 
Pumps. 

A Gas Power Pumping Station for 
High-Pressure Gas Distribution. Illus- 
trated detailed description of the system 
of the Laclede Gas Light Co., St. Louis, 
Mo., explaining the principles embodied. 
2200 w. Engr, U. S. A.—Jan. I, 1905. 
(Special.) No. 67108 D. 

A New Type of Rotary Pump. Emile 

Guarini. Illustrates and describes a pump 
which is reversible, and yet gives a true 
piston stroke like an ordinary pump. 600 
w. Sci Am Sup—Jan. 28, 1905. No. 
67499. 
New Motor Pumps on the Riedler Ex- 
press System. L. Ramakers. Illustrates 
and describes a new pump which may be 
driven by electro-motors, and by benzine, 
gas, spirit, or petroleum motors, or by 
belting and transmission shafting. 1200 
w. Prac Engr—Jan. 13, 1905. No. 
67434 A. 

The Hesse Jet Pump. Otto Goldman. 
Illustrates -and describes the invention of 
Prof. James Thompson, giving calcula- 
tions of efficiency. 1700 w. Cal Jour of 
Tech—Nov., 1904. No. 67216 C. 

Turbine. 


The Largest Water Turbine in Exis- 
tence. Illustrates the large turbine at 
Shawinigan Falls, near Montreal, giving 
brief description. 800 w. Sci Am—Jan. 
7, 1905. No. 67026. 

Water Wheels. 


A Novel Water Wheel. Dr. Alfred 
Gradenwitz. Brief illustrated description 
of the “hydrovalve,” invented by Prof. 
Frank Kirchbach, and its operation. 800 
w. Sci Am—Jan. 14, 1905. No. 67158. 

The Development of the Tangential 
Wheel in California (Die Entwicklung 
des Tangentialrades in Kalifornien). 
Heinrich Homberger. A description of 
the growth of the use of wheels of the 
Pelton type, including the recent improve- 
ments, such as the Doble needle regu- 
lator, etc. 3000 w. Zeitschr d Ver 
Deutscher Ing—Dec. 17, 1904. No. 67300 D. 


MACHINE WORKS AND FOUNDRIES. 


Bridge Shop. 

The Boston Bridge Works. [Illustrates 
and describes briefly the new shops built 
on the site of the old ones which were 
destroyed by fire, and gives details of lay- 
out. 4500 w. Eng Rec—Jan. 14, 1905. 
No. 67176. 


MECHANICAL ENGINEERING. 


Car Wheels. 


The Manufacture of Cast Iron Car 
Wheels. An illustrated description of the 
system and special appliances used at the 
new plant of the Pennsylvania Railroad at 
South Altoona, Pa. 4000 w. Ir Age— 
Jan. 5, 1905. No. 67000. 

Castings. 

Direct Casting from the Blast Furnace. 
Illustrates and describes the methods of 
production of cast iron tunnel segments 
as pursued at the works of Thomas But- 
lin & Co., Ltd., Wellingborough, Scotland. 
2000 w. Ir Age—Jan. 12, 1905. No. 67073. 
’ Shrinkage Troubles and Methods of 
“Feeding.” Thomas D. West. Read be- 
fore the New England Found. Assn. Dis- 
cusses shrinkage and methods of treat- 
ing it, difficulties in feeding, and methods. 
2700 w. Foundry—Jan., 1905. No. 67237. 

Cast Iron. 


See Mechanical Engineering, Materials. 
Chains. 

The Manufacture of Chains. L. B. 
Powell. Illustrated description of the 
manufacture of machine made, and of 
hand made chains, the testing, wear, &c. 
4500 w. Ir Age—Jan. 5, 1905. No. 67002. 

Core Ovens. 

Oil as Fuel for Core Ovens. S. F. 
Barnes. Read before the Phila. Found. 
Assn. Describes the system of piping em- 
ployed in using oil as fuel. Ills. 1500 w. 
Ir Age—Jan. 19, 1905. No. 67260. 

Cost Keeping. 
See Industrial Economy. 
Drills. 

Drills and Drill Making (Bohrer und 
Bohrerfabrikation). G. Niedecker. A 
discussion of the action of flat and twist 
drills, with suggestions as to the best 
forms and processes of manufacture. 
Three articles. 4000 w. Zeitschr £ Werk- 
zeugmach u Werkzeuge—Nov. 25, Dec. 
5, 15, 1904. No. 67395 each D. 

Electric Driving. 
See Electrical Engineering, Motors. 
Engine Building. 

A Modern Engine Building Plant. Illus- 
trated description of the large plant of the 
William Tod Company, at Youngstown, 
Ohio. 2300 w. Ir Age—Jan. 5, 1905. 
No. 67006. 

Forging. 

Forging Machinery. Jas. H. Baker. 
Considers hammers, forging rolls and 
presses. General discussion. 8000 w. Pro 
Engrs Club of W Penn—Dec., 1904. No. 
67513 D. 

Improved Forging Machinery (Neuere 
Schmiedemaschinen). P. Moller. De- 


- We supply copies of these articles. See page 1038. 
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scribing small screw forging presses, bolt 
machines, screw-thread rolling machines, 
etc., built by Hasenclever, of Diisseldorf. 
2500 w. Zeitschr d Ver Deutscher Ing— 
Jan. 7, 1905. No. 67305 D. 


Foundry. 

Steel Foundry of the Wellman-Seaver- 
Morgan Engineering Company, Cleve- 
land, O. Illustrates and describes the 
equipment of this foundry, which is mod- 
ern in every respect. 1500 w. Foundry— 
Jan., 1905. No. 67232. 


Gear Cutters. 

Wheel Cutting Machines. Thomas R. 
Shaw. Illustrates and describes wheel- 
cutting machines of various types, ex- 
plaining their working. 3300 w. Mech 
Engr—Dec. 31, 1904. Serial. Ist part. 
No. 67127 A. 


Glass Bearings. 

Glass Bearings and Modern Machinery. 
An illustrated outline of the process of 
making these bearings for both experi- 
mental and practical purposes. 1200 w. 
Mod Mach—Jan., 1905. No. 67053. 


Heavy Work. 

Heavy Work of the Port Richmond 
Iron Works. From a bulletin recently 
issued by the I. P. Morris Co. An illus- 
trated account of recent engineering con- 
struction. Turbines, centrifugal pumps, 
&c. 1600 w. Mach, N. Y.—Jan., 1905. 
No. 66987 C. 

Lead Pipe. 

The Theory and Practice of Compres- 
sion Machines for Making Lead Pipe 
(Teoria e Pratica delle Macchine a Com- 
pressione per Tubi di Piombo). Ernesto 
Ascione. A complete study of the flow 
of metals as applied to the production of 
lead pipe by forcing the metal through 
dies. 7 articles. 12000 w. L’Industria— 
Nov. 13, 20, 27, Dec. 4, 11, 18, 25, 1904. 
No. 67392 each D. 

Melting. 

Meting with the Air Furnace. Dr. R. 
Moldenke. States the advantage to be 
derived from the use of the air furnace, 
describing typical designs in use in Europe 
and in America. Ills. 1800 w. Am Mach 
—Vol. 28, No. 1. No. 670309. 

Molding Machines. 

Molding Machines and Their Uses. E. 
H. Mumford. Read before the A. F. A. 
Calls attention to some of the simpler 
machines and their use. 2000 w. Foun- 
dry—Jan., 1905. No. 67233. 

Molding Machines of To-Day. Herbert 
M. Ramp. Read before the A. F. A. 
Discusses the developments in molding 
machines over those of a decade ago. 1600 
w. Foundry—Jan., 1905. No. 67234. 


Molding Machine Practice. F. W. Hall. 
Illustrates and describes the molding ef 
a cone pulley 5 inches in diameter. 2500 
w. Foundry—Jan., 1905. No. 67235. 


Rolling Mills. 


See Mining and Metallurgy, Iron and 
Steel. 


Screw Hoists. 


Notes on Cranes—A Screw Hoist. A. 
D. Williams. Describes screw hoists, giv- 
ing sketch of screw and driving connec- 
tions for a 60-ton hoist. 600 w. Am 
Mach—Vol. 28, No. 1. No. 67038. 


Shops. 


The New Works of the Fiberloid Com- 
pany, at Springfield, Mass. Illustrated de- 
scription of a fireproof plant comprising 
twenty buildings, equipped with electric 
drivers, two steam distribution systems, 
automatic sprinklers on both wet and dry 
systems, large water filters, incandescent 
electric lights and up-to-date plumbing. 
3000 w. Eng Rec—Jan. 28, 1905. Serial. 
Ist part. No. 67521. 

Messrs. Schneider and Co.s New Elec- 
tricity Works. Brief description, with 
illustrations, of the new electric construc- 
tion works near Fontainebleau. 900 w. 
Engng—Dec. 31, 1904. No. 67136 A. 

See Railway Engineering, Permanent 
Way and Buildings. 


Small Tools. 


Care and Control of the Small-Tool 
Equipment in the Shop. R. Emerson. 
Discussing systems for the inspection, re- 
pair, and maintenance of small-tool kits, 
with forms from practical service for 
maintaining control of such _ supplies 
issued to workmen. 3500 w. Engineer- 
ing Magazine—Feb., 1905. No. 67500 B. 


Steel Castings. 


Defects in Steel Castings (Gussfehler 
an Stahlgussstucken). Paul Friem. An 
examination of the causes for the pro- 
duction of cracks, blowholes, and other 
flaws, and methods for their prevention. 
4500 w. Stahl u Eisen—Jan. 1, 1904. No. 
67345 D. 

Turret Lathes. 


Combination Turret Lathe. Illustrated 
detailed description of a machine used in 
the manufacture of the various parts of 
the gear mechanism in motor cars. 1500 
w. Engng—Dec. 30, 1904. - No. 67140 A. 

The Automatic versus the Hand Turret 
Lathe. Paul Wesley. Gives experience 
with automatic machines, and describes 
the method of handling the work on hand 
and in automatic machines. 1600 w. Am 


Mach—Vol. 28, No. 4. No. 67474. 


We supply copies of these articles. See page 1038. 
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MATERIALS OF CONSTRUCTION. 


Bower-Barff. 
The Inoxidising Furnace (Der Inoxy- 
dationsofen). G. Weigelin. Describing 


the form of regenerative gas furnace used 
for producing the so-called Bower-Barff 
coating of rustless magnetic oxide upon 
articles of iron. 1800 w. Stahl u Eisen 
—Dec. 15, 1904. No. 67349 D. 
Brittleness. 

The Brittleness of Certain Steels (Sur 
la Fragilité de Certains Aciers). MM. 
A. Perot & H. M. Levy. A note show- 
ing the influenée of the speed of drop 
tests upon the indications as to brittle- 


ness. 700 w. Comptes Rendus—Dec. 26, 
1904. No. 67323 D. : 
Bronzes. 

Physical Characteristics of Certain 


Bronzes for Steam Use. Strickland L. 
Kneass. Discusses the essential charac- 
teristics of good steam metals, the dete- 
riorating agencies to which they are sub- 
ject, and the value of the microscope and 
testing-machine in determining quality. 
General discussion. 3800 w. Jour Fr Inst 
—Jan., 1905. No. 67248 D. 


Cast Iron. 


The Economic Value of Cast Iron. W. 
H. Pretty. Abstract of a paper read be- 
fore the Manchester (Eng.) Assn. of 
Engrs. Considers the most important ap- 
plications of cast iron, the things that 
affect the product, the cost, &c. 2200 w. 
Prac Engr—Dec. 23, 1904. Serial. 1st 
part. No. 660905 A. 


Deformation. 


The Behaviour of Materials of Con- 
struction without Elastic Limits (Ueber 
das Verhalten von Konstruktionsmateri- 
alien ohne Proportionsgrenze). Bernh. 
Kirsch. A review of the experiments of 
Bach and of Berner showing the nature of 
yielding beyond the elastic limit. 1800 w. 
Zeitschr d Oesterr Ing vu Arch Ver—Dec. 
16, 1904. No. 67332 D. 

Lubricants. 


A New Process of Testing Lubricating 
Oils. Emile Guarini. Illustrated descrip- 
tion of an instrument for. testing lubricat- 
ing oils by means of their internal elec- 
trical resistance. 900 w. Sci Am Sup— 
Jan. 14, 1905. No. 67160. 

Electrical Investigations of Lubricants 
(Ueber Elektrische Schmiermittelunter- 
suchungen). A. Boje. Describing appa- 
ratus for measuring frictional resistance, 
rise of temperature, etc., as applied to lu- 
bricants. with tables and diagrams of re- 
sults. Two articles. 3500 w. Elektro- 
tech u Polytech Rundschau—Dec. 15, 
1904, Jan. 15, 1905. No. 67304 each B. 


MECHANICAL ENGINEERING. 


We supply copies of these articles. 
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Notes on Safety-Lamp Oils. 
Lishman. 
Inst. of Min. & Mech. Engrs. Considers 
of what a good safety-lamp oil consists 
and what it ought to cost. 1200 w. Col 
Guard—Dec. 30, 1904. No. 67134 A. 

Oils for Motor Cars. C. Simmonds. 
Information concerning the oils in use at 
the present time as fuels for motors. 2400 
w. Nature—Dec. 29, 1904. No. 67118 A. 

Steam Cylinder Lubrication. Charles 
E. Carpenter. A talk on this subject giv- 
ing general rules and discussing oils and 
their troubles. 6500 w. Power—Jan., 
1905. No. 67023 C. 

Testing Cylinder Oils. M. Emile Le- 
cocq, in Le Journal de Petrole. Suggests 
a method of analysis for the examination 
of lubricating oils. 1800 w. Am Gas Lgt 
Jour—Jan. 23, 1905. No. 67401. 

The Purification of Waste Lubricating 
Oil. F. H. Davies. Illustrates and de- 
scribes various types of oil fillers, and 

other methods of purification. 1800 w. 

Elec Engr, Lond—Jan. 13, 1905. No. 

67442 A. 
Testing. 


Modes of Testing Castings. W. T. 
Maccall. Abstract of a paper read before 
the British Found. Assn. Brief account 
of tests applied to castings of iron, steel, 
brass, gun metal, bronze, &c. 1800 w. 
Mech Engr—Jan. 7, 1905. No. 67192 A. 

Punching Considered as a Method of 
Testing (Le Poincgonnage Envisagé 
comme Méthode d’Essai). L. Baclé. An 
examination of the use of measurements 
of the resistance to punching as an indi- 
cation of the strength of the material. 
3500 w. Bull Soc d’Encour—Nov. 30, 
1904. No. 67340 G. 


Vanadium Steel. 


Researches upon Vanadium Steels (Re- 
cherches sur les Aciers au Vanadium). 
Léon Guillet. A continuation of the 
author’s investigations, with especial ref- 
erence to the influence of vanadium to 
steels containing nickel. Serial. Part I. 
2000 w. Génie Civil—Jan. 7, 1905. No. 
67315 D. 


Dr. G. P. 
Read before the N. of Eng. 


MEASUREMENT. 


Blower Tests. 


Fan and Positive Pressure Blower 
Tests. H. E. Field. A report of tests 
made at Ft. Pitt foundry, Pittsburg. 4000 
w. Foundry—Jan., 1905. No. 67238. 

Calorimetry. 

Calorimetry. John F. Simmance. Shows 
the value of calorimetry and the method 
of determining the heating value of gases 
by the calorimeter, with examples. II. 


See page 1038. 


: 
q 
4 ge 


3500 w. Engng—Jan. 13, 1905. No. 
67454 A. 


Hardness. 


Researches on the Comparative Hard- 
ness of Acid and Basic Open-Hearth Steel 
at Various Temperatures, by Means of 
“Ball-Testing.” J. A. Brinell. Brief re- 
port of tests, stating results. 600 w. Ir 
& Steel Mag—Jan., 1905. No. 67255 D. 


Hygrometer. 


Investigation of Accuracy of a Direct- 
Reading Hygrometer. R. C. Carpenter. 
Read before the Am. Soc. of Heat. & Ven. 
Engrs. Description and investigation of 
two hygrometers of German make which 
are said to be within 5 per cent. of cor- 
rect. Ills. 2500 w. Met Work—Jan. 21, 
1905. No. 67273. 

Metric System. 

The Metric System of Weights and 
Measures. A. E. Kennelly. Favoring the 
adoption of the metric system. 4800 w. 
Pop Sci M—Feb., 1905. No. 67472 C. 

Pyrometer. 

‘The Pyrometer in Blast Furnace Prac- 
tice. S. H. Stupakoff. Read before the 
Pittsburg Found. Assn. Brief illustrated 
descriptions of the principal instruments 
used. 2200 w. Ir Trd Rev—Jan. 5, 1900. 
No. 67029. 

Speed Indicator. 

A Centrifugal Speed Indicator (Note 
sur un Compteur de Vitesse a Force Cen- 
trifuge). J. Carlier. A device employing 
the action of a centrifugal ball-governor 
to indicate the speed of a machine at any 
instant. Two articles. 2500 w. Revue 
Industrielle—Dec. 3, 17, 1904. No. 673903 
each D. 

Water Meters. 

The Measurement of Water (Sui Con- 
tatori d’Acqua). Elia Ovazza. A discus- 
sion of the principles involved in various 
forms of water meters, and details of 
their construction. Three articles. 6000 
w. Il Monitore Tecnico—Nov. 10, 20, 30, 
1904. No. 67396 each D. 


POWER AND TRANSMISSION. 


Compressed Air. 

Internal Reheating of Compressed Air. 
Cc. A. Dawley and A. W. Stone. Dis- 
cusses methods of reheating, explaining 
the theory of dry reheating, and of wet 
heating, and examining some heaters. IIls. 
4000 w. Sib Jour of Engng—Jan., 1905. 
Serial. 1st part. No. 67252 C. 

The Compressed Air Power Plants for 
the Pennsylvania Railroad Tunnels, New 
York. Brief outline of the plants for the 
work of constructing tunnels under the 
North and East Rivers, at New York 


THE ENGINEERING INDEX. 


City. 1000 w. Eng Rec—Jan. 28, 1905. 
No. 67523. 

Three-Stage Air Compressor (Drei- 
stufiger Luftkompressor). Julius Divis. 
Describing a convenient portable air com- 
pressor for mining use. 1800 w. 1 plate. 
Oesterr Zeitschr f Berg u Hiittenwesen 
—Dec. 3, 1904. No. 67376 D. 

Conveyors. 

Coal and Ash Conveying Machinery for 
Power Plants. Brief illustrated descrip- 
tions of many types. 10200 w. Engr, 
U. S. A—Jan. 1, 1905. (Special.) No. 
67109 D. 

The Belt Conveyor as an Elevator. An 
explanation of the use made of belt con- 
veyors in the Transvaal, giving informa- 
tion in regard to efficiency, horse-power, 
&c. 2000 w. Engr, Lond—Jan. 13, 1905. 
No. 67457 A. 

The Coal-Handling Plant of the Power- 
House of the Interborough Rapid Tran- 
sit Company. [Illustrated description of 
the Robins system, installed to handle 
coal and ashes at this plant in New York 
City. 900 w. Elec Rev, N. Y.—Dec. 31, 
1904. No. 66982. 


. Gearing. 


Bevel Gear Calculations. J. H. Wright. 
Describes a method which makes neces- 
sary only one reference to a table of tan- 
gents. 400 w. Am Mach—Vol. 28, No. 3. 
No. 67272. 

Strength of Gear Teeth. Frank B. 
Kleinhans. Gives tables calculated by the 
slide rule, with explanation of their use. 
1200 w. Engr, U. S. A.—Jan. 16, 1905. 
No. 67279 C. 

Test of Rough Gray-Iron Spur Gears. 
W. M. Wilson. An illustrated account 
of tests made under different conditions 
of speed and load with the purpose of de- 
termining the effect of these different con- 
ditions upon the efficiency. 1700 w. Am 
Mach—Vol. 28, No. 2. No. 67008. 


Lubrication. 
See Mechanical Engineering, Materials. 


Power Plant. 

The Mechanical Equipment of the Belle- 
vue-Stratford Hotel, Philadelphia. Be- 
gins an illustrated detailed description of 
a very extensive mechanical plant for 
hotel service. 3000 w. Eng Rec—Dec. 
31, 1904. Serial. 1st part. No. 660960. 

See Mechanical Engineering, Hydrau- 

The Plant of the Murphy Power Build- 
ing. Illustrated description of the plant 
for a Detroit building which furnishes 
power for all kinds of manufacturing and 
industrial purposes, an office building, and 
a central district heating plant. 2500 w. 
Engr, U. S. A—Jan. 16, 1905. No. 
67278 C. 


We supply copies of these articles. See page 1038. 
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MECHANICAL ENGINEERING. 


Speed Gear. 
See Mechanical Engineering, Automo- 
biles. 


Tidal Power. 

Tidal Power Schemes. Gives a résumé 

of tidal schemes projected or actually car- 

ried into“practice, with deductions. 2000 

w. Engr, Lond—Jan. 13, 1905. Serial. 
Ist part. No. 67455 A. 


Water v. Steam. 

Water-Power v. Steam-Power in the 
British Isles. EE. Ristori. Discusses the 
economical possibilities in Great Britain 
for the development of hydro-electric 
plants, comparing with steam plants. 4000 
w. Engng—Dec. 23, 1904. No. 67014 A. 


STEAM ENGINEERING. 


Boilers. 

Unequal Temperature Effects in Boil- 
ers—Causes of Ripping, Grooving, Pitting, 
&c. W. H. Booth. Discusses expansion 
effects discovered in the inspection of 

1200 w. Power—Jan., 1905. No. 


boilers. 
67021 C 


Condensing. 

Condensing Machinery. William Ed- 
ward-Storey. Read before the Society of 
Engineers. Illustrates and describes the 
various types of condensers, tracing the 
development. 2300 w. Mech Engr—Dec. 
24, 1904. Serial. 1st part. No. 67011 A. 


Cooling Towers. 

Devices for Cooling Condensing Water 
(Riickkiihlwerke). Otto H. Mueller. A 
description of various forms of cooling 
towers and other devices for extracting 
the heat from condensing water in order 
that it may be used again. Serial. Part 
I]. 5000 w. Zeitschr d Ver Deutscher Ing 
—Jan. 7, 1905. No. 67304 D. 


Engines. 


Engines of H. M. S. Black Prince. II- 
lustrated detailed description of the pro- 
pelling engines, of the inverted-cylinder 
twin-screw type. 2200 w. Engr, Lond— 
Dec. 30, 1904. No. 67144 A. 

The Machinery of H. M. S. “Argyll.” 
Illustration, with description of the twin 
engines of this armored cruiser. Also 
briefly describes the vessel and its equip- 
ment, the machinery, &c. 2400 w. Engng 
—Jan. 13, 1905. No. 67451 A. 


Feed Pumps. 


Some Notes on High-Speed Feed 
Pumps and the Reasons of Their Ineffi- 
ciency. E. C. Barton. Read before the 
Queensland Inst. Gives calculations made 
in comparing the relative advantages of a 
Worthington and a Weir pump. 1700 w. 
Elec Engr—Jan. 13, 1905. No. 67443 A. 


We supply copies of these articles. 
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Feed Water. 


Boiler Scale and Boiler Feed. Harry 
Spurrier. A study of water, its solvent 
action, the effect, &c. 2500 w. Can Engr 
—Jan., 1905. No. 67150. 

Water Softening. G. M. Campbell. 
Control and results from a chemical 
standpoint, based largely on experience 
with the plants on the Pittsburgh and 
Lake Erie Railroad. 2000 w. Am Engr 
& R R Jour—Jan., 1905. Serial. rst part. 
No. 66993 C. 


Fuels. 


Fael Testing. An illustrated descrip- 
tion of the plant of the United States 
Geological Survey at the Louisiana Pur- 
chase Exposition. 6600 w. Mines & Min 
—Jan., 1905. No. 67077 C. 

The Economy of Small Size Coal for 
the Power Plant. Percival Robert Moses. 
A discussion of the conditions under 
which buckwheat coal and other low- 
grade fuels can be advantageously used 
for steam making. 3500 w. Engineering 
Magazine—Feb., 1905. No. 67506 B. 

The Value of the Flame of Combustibles. 
P. Mahler. Translated from the Revue 
Universelle des Mines. A comparison of 
different coals on the basis of the tem- 
perature of combustion; also of other 
combustibles. 2700 w. Jour Fr Inst— 
Jan., 1905. No. 67245 D. 


Lubrication. 
‘See Mechanical Engineering, Materials. 


Smoke. 


The Smoke Problem (Die Rauchfrage). 
F. Haier. A discussion of the relation of 
smoke production to fuel economy, to- 
gether with the best methods of reducing 
the evolution of smoke in boiler firing; 
data from experimental investigations. 
Serial. Part I. 5000 w. Zeitschr d Ver 
Deutscher Ing—Jan. 7, 1905. No. 67306 D. 


Steam Pipes. 


Concerning Pipe Threads. A _ supple- 
mentary article to two others on this sub- 
ject, giving further facts in relation to 
pipe threads. Ills. 4000 w. Locomotive 
—Jan., 1905. No. 67231. 

Pipe Joints, Gaskets and Leaks. R. T. 
Strohm. Suggests a number of ways of 
securing tight joints. Ills. 2000 w. Am 
Elect’n—Jan., 1905. No. 67037. 

Steam-Pipes. F. H, Davies. Discusses 
recent practice in steam-pipe work and 
changes due to increase in steam pres- 
sures. 2700 w. Elec Engr, Lond—Dec. 
23, 1904. No. 67010 A. 


Steam Turbines. 


Description of Well-Known Types of 
Steam Turbines with Special Reference to 


See page 1038. 
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the Westinghouse-Parsons. R. N. Ehr- 
hart. Considers the different types of 
turbines now in use, giving illustrations 
and reports of tests. 4500 w. Pro Engrs 
Soc of W Penn—Nov., 1904. No. 67242 D. 
Efficiency Test of a Direct-Connected 
Steam Turbine Fan Blower Set. C. R. 
Waller. Illustrates and describes a test 
made recently at the testing-room of the 
De Laval Steam Turbine Co., Trenton, 
N. J., giving report of tests. 1800 w. 
Eng News—Jan. 19, 1905. No. 67287. 
Practical Data on European Practice 
with Steam Turbines. Franz Koester. 
Illustrations of types used, with notes. 


1000 w. Eng Rec—Jan. 7, 1905. No. 
67067. 
The Compound Steam Turbine. Aims 


to show that if the over-all internal effi- 
ciency is known, the frictional loss in 
each stage can be deduced, and if the 
total frictional losses per stage are deter- 
mined, and the bucket speed, the losses 
can be divided between the guide-blades 
and the buckets. 5000 w. Engng—Jan. 
13, 1905. Serial. 1st part. No. 67447 A. 

The Electra Steam Turbine. Walter 
Rappaport. Brief illustrated description 
of the method of working. 500 w. Elec 
Rev, Lond—Jan. 13, 1905. No. 67436 A. 


THE ENGINEERING INDEX. 


MINING AND METALLURGY 


Superheater. 


The Schmidt Smoke-Tube Steam Su- 
perheater. Illustrates and describes a new 
form recently brought out. 1100 w. 
Engng—Dec. 23, 1904. No. 67017 A. 


Valves. 


The Design of Drop Valves. Concern- 
ing the angle of seat employed, with cal- 
culations for the correct radii and angles. 
Ills. 1100 w. Engr, .Lond—Jan. 6, 1905. 
No. 67205 A. 


MISCELLANY. 


Aeronautics. 


The Stability of Dirigible Balloons (Sur 
la Stabilité des Dirigeables). G. A. 
Crocco. A mathematical examination of 
the different conditions of stability of a 
balloon when at rest and in motion. 800 
w. Comptes Rendus—Dec. 26, 1904. No. 


67322 D. 


Liquid Air. 


Commercial Possibilities of Liquid Air. 
A theoretical consideration of the prin- 
ciples’ involved and the energyv absorbed 
by its production and subsequently set 
free by its volatilization. 2000 w. Engr, 
Lond—Dec., 23, 1904. No. 67018 A. 


COAL AND COKE. 


Alabama. 
The Pratt Coal Mines in Alabama. W. 
R. Crane. Information concerning the 
production of coal in Alabama, its charac- 


ter, quality, etc., with illustrated descrip- ~ 


tion of the Pratt mines and methods of 
mining. 3500 w. Eng & Min Jour—Jan. 
26, 1905. No. 67516. 
Anthracite. 
The Preparation of Anthracite in the 
Schuylkill Region of Pennsylvania. Illus- 
trates and describes the methods and ma- 


chinery employed at the Hammond 

breaker, near Shenandoah. 2000 w. Mines 

& Min—Jan., 1905. No. 67078 C. 
Briquetting. 


On Coal Briquetting. Dr. Alfred Gra- 
denwitz. Explains the three types of 
presses in use, illustrating machines and 
describing the method of work. 1700 w. 
Min Rept—Dec. 29, 1904. No. 

Canada. 

Canada’s Fuel. On the location of the 
coal fields, character of the deposits, quan- 
tity mined and consumed, etc. 1500 w. 


We supply copies of these articles. 


Engr, Lond—Jan. 13, 1905. No. 67458 A. 


China. 


Chinese Coal Developments. Informa- 
tion concerning these extensive deposits, 
their value and extent, and the develop- 
ment which is to be made possible by the 
approaching completion of the railway to 
Taokou. 1600 w. Engng—Dec. 30, 1904. 
No. 67141 A. 

Coal Production. 

Coal Mining and Production for the 
Year 1904. Samuel Sanford. A general 
review of the year, with statistics of inter- 


est. Maps. 4200 w. Min Wld—Jan. 21, 
1905 (Special). No. 67411 C. 
Coke. 


By-Product Foundry Coke. Charles 
Schwerin. Read before the A. F. A. Re- 
marks on the process of its manufacture 
and its utilization, particularly for cupola 
purposes. 2000 w. Foundry—Jan., 1905. 
No. 67236. 

Colorado. 

The Coal Fields of Colorado. A. Lakes. 
The present article gives an illustrated de- 
scription of the South Platte or northern 


See page 1038. 
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liquitic coal field, the Louisville coal basin, 
and the Marshall coal field. 1200 w. Min 
Rept—Jan. 19, 1905. No. 67415. 

Montana. 


Coal in Montana. Briefly describes the 
mines of this region, reporting the devel- 
opment. 2800 w. Min & Sci Pr—Dec. 24, 
1904. Serial, 1st part. No. 66975. 

Rocky Mountains. 

The Rocky Mountain Coal Fields. A. 
Lakes. An account of these fields, with 
maps. 1400 w. Min Rept—Jan. 5, 1905. 
No. 67056. 

South Wales. 


The Situation and the Outlook in the 
South Wales Coal Industry. Written un- 
der direction of D. A. Thomas. Consid- 
ers briefly wages, trade, prices, profits, etc. 
4ooo w. Ir & Coal Trds Rev—Dec. 30, 
1904. No. 67145 A. 

Storage Plant. 

The Largest Coal Storage Plant in the 
World. An illustrated description of the 
new plant of the Philadelphia & Reading 
Coal & Iron Company under construc- 
tion at Abrams, Pa. It will have a capa- 
city of 500,000 tons. 3000 w. Ir Age— 
Jan. 5, 1905. No. 67005. 

Texas. 


The Coal, Lignite and Asphalt Rocks of 
Texas. Dr. W. B. Phillips. Much infor- 
mation is given concerning these deposits, 
mining operations, cost of transportation, 
etc. General discussion. 8000 w. Jour 
W Soc of Engrs—Dec., 1904. No. 67256 D. 


Welsh Coal. 


Reserves of Welsh Smokeless Steam 
Coal for the British Navy. W. H. Ren- 
wick. Discusses the schemes for curtail- 
ing the export of this coal, with the ob- 
ject of conserving it for future naval re- 
quirements. 4500 w. Nineteenth Cent— 
Jan., 1905. No. 67211 D. 


COPPER. 
Analysis. 


Some Experiences of an Analyst. Dr. 
J. Ohly. A report of the analysis of some 
copper ores, showing that the fire assay 
was very reliable in the three cases inves- 
tigated. 1500 w. Min Rept—Jan. 5, 1905. 
No. 67057. 


Arizona. 
The United Verde Copper Mine. Dwight 
E. Woodbridge. An illustrated descrip- 
tion of this valuable property in Central 
Arizona. 2000 w. Ir Age—Jan. 12, 1905. 
No. 67074. 
British Columbia. 
Copper Mountain, British Columbia. 


MINING AND METALLURGY. 


We supply copies of these articles. 


Jules Catherinet. An illustrated article 
dealing with the genesis of these ores and 
with their alteration, based chiefly on mi- 
croscopic study. 2800 w. Eng & Min Jour 
—Jan. 19, 1905. No. 67275. 

Copper. 

Copper. Frederick Hobart. Gives an 
estimate concerning exports and imports, 
etc. 2300 w. Eng & Min Jour—Jan. 5, 
1905. No. 67082. 

Copper Trade. 
See Industrial Economy. 
Cuba. 


Copper Mines Near Havana, Cuba. 


Walter Harvey Weed. Brief description 
of the Minas district, with illustration. 
1500 w. Eng & Min Jour—Jan. 26, 1905. 
No. 67515. 

Lake Superior. 

Lake Superior Copper. C. E. L. Thomas. 
Reports a highly successful 1 giving 
general information. 2500 w. Eng & Min 
Jour—Jan. 5, 1905. No. 67083. 


Queensland. 


The Cloncurry Copper Field. Thomas 
Gibb. A special report on its ores. 4800 
w. Queens Gov Min Jour—Nov. 15, 1904.. 
No. 67121 B. 

The O. K. Copper Mine. Thomas Gibb. 
A report of this mine, with illustrations. 
2000 w. Queens Gov Min Jour—Nov. 15, 
1905. No. 67122 B. 


Review. 


Annual Review of the Copper Industry 
for 1904. Horace J. Stevens. Reviews the 
American production, and the world’s pro- 
duction. 6800 w. Min Wld—Jan. 21, 1905 
(Special). No. 67413 C. 

Eleventh Annual Review of the Lake 
Superior Copper Industry. Horace J. Ste 
vens. A review of one of the best years 
ever known as regards production. 1500 w. 
Min Rept—Jan. 5, 1905. No. 67058. 


GOLD AND SILVER. 


Alaska. 


Alaska. Alfred H. Brooks. A review of 
the output for the past year, with general 
information of the mining industry. Map. 
2600 w. Eng & Min Jour—Jan. 5, 1905. 
No. 6708s. 

Forty Mile, Alaska. J. S. French. An 
account of mining methods and life in the 
Yukon basin. Ills. 3700 w. Min & Sci Pr 
—Dec. 24, 1904. No. 66974. 


Alluvial Gold. 


The Saving of Alluvial Gold in Alaska 
and the Klondike. Chester Wells Puring- 
ton. Notes on sluices and gold-saving ap- 
pliances from a forthcoming report of the 
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U. S. Geological Survey. Ills. 2700 w. 
Min Mag—Jan., 1905. No. 67226 C. 
Bolivia. 

Mining in Bolivia. D. H. Bradley, Jr. 
Considers the deposits of silver, gold, cop- 
per and tin, the methods of mining, etc. 
Ills. 1800 w. Min Mag—Jan., 1905. No. 
67229 C. 

British Columbia. 

The Centre Star Mine. L. Heber Cole. 
Abstract of a paper read before the Min. 
Sec. of the Canadian Soc. of Civ. Engrs. 
Illustrates and describes the methods of 
mining, machinery used, etc., of this mine 
at Rossland, B. C. The mine consists of 
iron and copper sulphides. The principal 
value is in gold carried chiefly by the 
chalcopyrite. 5000 w. Can Min Rev—Jan., 
1905. No. 67514 B 

Cripple Creek. 

Report of Progress in the Geological 
Resurvey of the Cripple Creek District, 
Colorado. Waldemar Lindgren and Fred- 
erick Leslie Ransome. gooo w. Min Wld 
—Jan. 14, 1905. No. 67184. 

Crushing. 

Note on the Influence of Fine Crushing 
on the Assay Value. A. Whitby. A report 

_ of the result of experiments, with short 
discussion. 1100 w. Jour Chem, Met & 
Min Soc of S Africa—Oct., 1904. No. 
67050 E. 
Cyanidation. 

Cyanidation in United States. Charles 
H. Fulton. Reviews the progress, noting 
experiments made which promise im- 
provements, the increased application, etc. 
3700 w. Eng & Min Jour—Jan. 5, 1905. 
No. 67087. 

Deep Leads. 

The Deep Leads of Victoria, Australia. 
Waldemar Lindgren. An illustrated de- 
scription of the region of its geology and 
the auriferous character of the leads. 2800 
w. Min Mag—Jan., 1905. Serial. rst part. 
No. 67228 C. 

Dredging. 

Gold Dredging and Prospecting. Robert 
H. Postlethwaite. A short illustrated re- 
view of this industry under existing condi- 
tions. 4000 w. Min Mag—Jan., 1905. No. 
67225 C. 

Extraction. 

The Use of Electro-Plated Copper 
Plates in the Battery. F. W. Cindel. Re- 
marks on the system of plates, and the 
percentage of extraction, with brief dis- 
cussion. 2300 w. Jour Chem, Met & Min 
Soc of S Africa—Oct., 1904. No. 67049 E. 

French Guiana. 

Gold Mining in French Guiana. David 

E. Headley. An illustrated account of the 


THE ENGINEERING INDEX. 


We supply copies of these articles. 


industry, and of the regulations which al- 
low no one but a surveyor to mark boun- 
daries, and so deprive the poor miner of 
his opportunity. 1600 w. Eng & Min Jour 
—Jan. 19, 1905. No. 67277. 

Kalgoorlie. 

Wet Ball Mills v. Stamper Batteries. A 
comparison, with special reference to con- 
ditions in the Kalgoorlie gold field. Ills. 
1400 w. Aust Min Stand—Dec. 15, 1904. 
No. 67489 B. 


Klondike. 

The Klondike. J. P. Hutchins. Reports 
the production as amounting to $1,000,000 
less than in 1903, and reviews the work 
done, the mining methods, etc. I500 w. 
Eng & Min Jour—Jan. 5, 1905. No. 67086. 


Metallurgical Progress. 

Metallurgical Progress in Africa and 
Australia. Alfred James. Reports con- 
cerning the stimulus to regrinding due to 
H. S. Denny’s work, residue treatment, 
etc. 2800 w. Eng & Min Jour—Jan. 5, 
1905. No. 67088. 


Mexico. 

Mexico. James W. Malcolmson. A re- 
view of the districts, showing great pros- 
perity, especially in the production of sil- 
ver and copper. Map. 3000 w. Eng & 
Min Jour—Jan. 5, 1905. No. 67080. 

Nevada. 

Goldfield, -Nevada. R. G. Dill. An illus- 
trated report of this district, which has 
produced $5,000,000 gold during the first 
twelve months since its discovery. 3200 w. 
Ores & Metals—Jan. 1, 1905. No. 67024. 


Peru. 
Gold and Copper Mining in Peru. En- 
rique Laroza. An illustrated description 
.of the region, its deposits of value, espe- 
cially gold and copper, the methods of 
mining, extraction, etc. 3000 w. Min Mag 
—Jan., 1905. No. 67230 C. 
Placers. 

The Porcupine Placer District, Alaska. 
Charles W. Wright. From the U. S. Geol. 
Survey. An illustrated description of this 
district in Southeastern Alaska. 2400 w. 
Min & Sci Pr—Jan. 14, 1905. No. 67208. 


Production. 


The Production of Gold and Silver in 
the United States. T. A. Rickard. Statis- 
tics and general review of the past year. 
1800 w. Eng & Min Jour—Jan. 5, 1905. 
No. 67080. 

The World’s Gold Production. T. A. 
Rickard. Reports an increase in the gold 
output, reviewing the principal gold-yield- 
ing districts. 2300 w. Eng & Min Jour— 
Jan. 5, 1905. No. 67081. 


See page 1038. 
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Silver Ledge. 

The Silver Ledge Mill. W. G. Swart. 
Illustrated detailed description of a mine 
and mill in Colorado. The ore consists of 
galena, blende and pyrite, with a little 
chalcopyrite. 2000 w. Min Rept—Jan. 109, 
1905. No. 67414. 

Smelting. 

The Preparation of Fine Material for 
Smelting. T. J. Greenway. Describes a 
briquetting process used at the works of 
The Broken Hill Proprietary Block 14. 
1400 w. Eng & Min Jour—Jan. 12, 1905. 
No. 67199. 

South Africa. 

Exhaustion of Outcrop Mines in the 
Transvaal. J. H. Curle, in The Economist, 
London. Discusses the rapid exhaustion 
of these mines, claiming that many will 
not last six years. 1200 w. Eng & Min 
Jour—Jan. 26, 1905. No. 67517. 

Notes on Crushing of Metalliferous 
Ores in the Stamp Battery in Africa. F. O. 
Roberts. An account of extraction meth- 
ods in Africa, and the use of the stamp 
mill as a crushing machine. 1100 w. Min 
& Sci Pr—Dec. 24, 1904. Serial. 1st part. 
No. 66973. 

Petrography of Witwatersrand Con- 
glomerates with Special Reference to the 
Origin of the Gold. Drs. Hatch and Cor- 
storphine. Describes the microscopic char- 
acters of sections of banket, and exam- 
ines the theories presented to explain the 
presence of gold, favoring the theory of 
subsequent infiltration. 3000 w. Min Jour 
—Jan. 7, 1905. No. 67188 A. 

Kimberley Notes. T. Lane Carter. In- 
formation of interest in regard to condi- 
tions at these diamond mines, the growing 
use of electricity, working costs, etc. 1600 
w. Eng & Min Jour—Jan. 19, 1905. 
No. 67276. 

The Transvaal. W. Fischer Wilkinson. 
Reports the gold production for the year 
to be about $78,000,000, and gives a review 
of the important events affecting the min- 
ing industry in this field. 1800 w. Eng & 
Min Jour—Jan. 5, 1905. No. 67090. 

Sulphide Ores. 

Electricity as an Agent in Treating Sul- 
phide Ores. M. Vaygouny. Describes a 
series of experiments made by the writer 
and gives the results. 4300 w. Cal Jour 
of Tech—Nov., 1904. No. 67213 C. 


IRON AND STEEL. 


Blast Furnaces. 

Stock Distribution in the Blast Furnace. 
Jos. E. Raysor and John J. Porter. Dis- 
cusses troubles that arise and their causes, 
and illustrates some filling devices. 1700 
w. Ir Age—Jan. 12, 1905. No. 67076. 


We supply copies of these articles. 


METALLURGY. 


1029 


The Theory of Carbon-Deposition in 
the Blast Furnace. A. D. Elbero. An ex- 
planation of a new theory. 2000 w. Am 
Mfr & Ir Wid—Dec. 29, 1904. No. 66957. 

Blowing Engines. 

_Blast-Furnace Vertical Blowing-En- 
gines. Illustrated detailed description of 
new blowing-engines at the North-Eastern 
Steel Company’s works, England. 1700 w. 
Engng—Jan. 6, 1905. No. 67203 A. 

Cast Iron. 
See Mechanical Engineering, Materials. 
Dry-Air Blast. 

The Drying of Furnace Blast by Refrig- 
eration (Trocknung des Hochofenwindes- 
mittels Kaltemaschinen). Dr. von 
Linde. A discussion of the Gayley process 
for drying the air supplied to blast fur- 
naces, with an estimate of the cost of the 
operation. 4000 w. Stahl u Eisen—Jan. 1, 
1905. No. 67342 D. 

Electric Smelting. 

See Electrical 
chemistry. 

Iron Trade. 

See Industrial Economy. 

Ladle Car. 

Twenty-Ton Electric Ladle Car (Elek- 
trisch Betriebener Giesswagen fiir 20 Ton- 
nen Pfanneninhalt). With photographs 
showing construction and details for con- 
veying and pouring from the ladle. 1200 
w. Stahl u Eisen—Dec. 15, 1904. No. 
67348 D. 

Lake Superior. 

Developments in Lake Superior Iron 
Mining. Kirby Thomas. A review of the 
past year, giving chart showing fluctua- 
tions in iron and steel prices from 1895 to 
1904. 2100 w. Min Wld—Jan. 21, 1905 
(Special). No. 67412 C. 

The Lake Superior Iron Ranges. Dwight 
E. Woodbridge. A review of the progress 
of the Lake Superior ore trade for 1904. 
2000 w. Eng & Min Jour—Jan. 5, 1905. 
No. 67092. 

Low Steel. 

The Production of Low Steel in the 
Open Hearth Furnace (Mitteilungen iiber 
die Flusseisendarstellung im Siemens- 
Martinofen). H. Gensmer. A review of 
recent progress in the production of open- 
hearth steel, showing the developments of 
the past ten years. 6000 w. Stahl u Eisen 
—Dec. 15, 1004. No. 67346 D. 

Mesabi. 

The Mesabi Iron Ore Range. Dwight 
E. Woodbridge. Begins a history of this 
important district. Ills. 2000 w. Eng & 
Min Jour—Jan. 12, 1905. Serial. Ist part. 
No. 67200. 


See page 1038. 
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Metallurgy. 

An Introductory Outline of the Metal- 
lurgy of Iron and Steel. Albert Sauveur. 
From advanced sheets of a work soon to 
be published. Considers the conditions 
which must be fulfilled to extract metallic 
iron from ores, and the chemical and 
physical principles involved. 4400 w. Ir & 
Steel Mag—Jan., 1905. No. 67254 D. 

Ore Handling. 

Improved Handling Machinery (Neue 
Verladevorrichtungen). H. Johann- 
sen. An illustrated description of the im- 
proved machinery used in America for ex- 
cavating and handling iron ore. Serial. 
Part I. 3500 w. 1 plate. Stahl u Eisen— 
Jan. 1, 1905. No. 67343 D. 


Reheating. 


The Garrett Reheating Furnaces. J. S. 
Trinham. Read before the Staffordshire 
Ir. & Steel Inst. An illustrated descrip- 
tion of this furnace, describing also other 
types, and explaining its working and ad- 
vantages. 3800 w. Ir & Coal Trds Rev— 
Dec. 30, 1904. No. 67148 A. 

Rolling Mills. 

Plans for Modernizing Antiquated Roll- 
ing Mills (Vorschlage zur Modernisier- 
ung Veralteter Walzwerksanlage). H. 
Hiibers. With plans of changes and esti- 
mates of cost of change compared with 
economy effected. 2500 w. Stahl u Eisen 
—Jan. 1, 1905. No. 67344 D. 

Rolls for Uneven Angles. William 
Hirst. Describes the operation of rolling 
angular sections, illustrating by examples. 
3000 w. Ir Age—Jan. 12, 1905. Serial. 1st 
part. No. 67075. 

Wire-Rod and Bar Rolling-Mill Plants. 
Engravings and particulars of work from 
a German plant. 1000 w. Engng—Dec. 23, 
1904. No. 67501 A. 

Roll Turning. W. S. Standiford. De- 
scribes the roll lathe and tools for roll 
turning, roll turners’ troubles, etc. 3500 w. 
Am Mach—Vol. 28, No. 4. No. 67476 

Steel Castings. 

See Mechanical Engineering, Machine 

Works and Foundries. 


MINING. 
Brazil. 

Mining and Hydraulic Engineering in 
Brazil. William Maude. An illustrated 
account of the novel conditions under 
which old placers have been reopened. 
4000 w. Engineering Magazine—Feb., 
1905. No. 67508 B. 

Canada. 


A Mining Journey to North-West Can- 
ada (Voyage Minier au Nord-Ouest Can- 


We supply copies of these articles. 
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adien). J. M. Bel. A very full account of 

travels in the Canadian Yukon district, 

with especial reference to mining develop- 

ments. 12,000 w. 4 plates. Mem Soc Ing 

Civ de France—Nov., 1904. No. 67359 G. 
Crushing. 

Crushing with Rolls. R. K. Humphrey. 
Remarks on methods of crushing, with a 
discussion of the modern crushing rolls, 
and their troubles. 2200 w. Eng & Min 
Jour—Jan. 12, 1905. No. 67201. 

Drainage. 

German Electrical Installations: Mine 
Drainage and Ventilation. Emile Guarini. 
An illustrated article describing the uses 
to which electricity is applied in the mines. 
2500 w. Min Mag—Jan., 1905. No. 67227 C. 

Fuse. 

Notes on Safety Fuse: Its Manufacture, 
Testing and Use. James Thomas. A dis- 
cussion of points named. 5000 w. Jour 
Chem, Met & Min Soc of S Africa—Nov., 
1904. No. 67428 E. 

Haulage. 

An Approved System of Mine Haulage. 
Benedict Shubart. An illustrated descrip- 
tion of the Morgan third-rail system. 900 
w. Min Rept—Jan. 12, 1905. No. 67182. 

Ontario. 

Ontario. Thomas W. Gibson. Reviews 
the mining industry for 1904 in this prov- 
ince, where nickel, copper, iron, silver, 
gold, arsenic, mica, corundum, salt, gyp- 
sum and petroleum are among the prod- 
ucts. 2200 w. Eng & Min Jour—Jan. 5, 
1905. No. 67091. 

Power Plant. 

The Power Plant of the De Beers Con- 
solidated Mines, Ltd. Alpheus F. Wil- 
liams. An illustrated description of steam 
turbines and electrical apparatus at the 
“diamond fields of Kimberley, South 
Africa, and some of the uses for which the 
current is utilized. 3600 w. Eng Rec—Jan. 
7, 1905. No. 67065. 


Try. 

A Modern Quarry Plant in Mexico. 
Illustrated description of the equipment of 
the Hueyapam quarries, and the methods 
of quarrying. 1200 w. Compressed Air— 
Jan., 1905. No. 67239. 

Refining. 

Electrolytic Refining of Lead and the 
Treatment of Slimes Resulting Therefrom 
at the Canadian Smelting Works at Trail, 
British Columbia. Robert L. Whitehead. 
Ill. 4500 w. Mines & Min—Jan., 1905. No. 
67079 C. 

Roasting Furnace. 
The Holthoff Revolving Hearth Roast- 


See page 1038. 
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ing Furnace. Illustrated description. 1200 
w. Min Rept—Jan. 12, 1905. No. 67183. 
Rock Crushing. 

Rock Crushing by Water Power. R. T. 
Mishler. Describes experiments made with 
the object of developing a method of cal- 
culating the horse power of a water motor, 
and determining the work required to 
crush different ores when the crusher is 
run at different speeds. 1700 w. Cal Jour 
of Tech—Nov., 1904. No. 67215 C. 


Rotary Furnace. 


The Rotary Furnace for Roasting 
Quicksilver Ores. John W. Geary. An 
illustrated article giving some of the lead- 
ing features of the process of roasting 
quicksilver ores as carried out at the 
Socrates Quicksilver Mine, of California. 
1200 w. Cal Jour of Tech—Nov., 1904. 
No. 67212 C. 


Safety Devices. 


Improved Sarety Devices Against Over- 
winding (Neue Sicherheitsvorrichtungen 
gegen das Uebertreiben). H. Jicinsky. 
Illustrating devices for automatically stop- 
ping the engine when the cage reaches the 
upper safe limit. 3000 w. 1 plate. Oesterr 
Zeitschr f Berg u Hiittenwesen—Dec. 10, 


1904. 4x0. 67377 D. 
Sampler. 


Improved Sands and Slimes Samplers. 
lilustrated description of two recently de- 
vised appliances. 800 w. Jour Chem, Met 
& Min Soc of S Africa—Nov., 1904. No. 
67429 E. 

Shaft Sinking. 

Corrugated Tubings for Lining Colliery 
Shafts. Prof. Heise, in Gluckauf. Illus- 
trates form of corrugated tubings, claim- 
ing to overcome the defects of previously 
used linings. 900 w. Ir & Coal Trds Rev 
—Dec. 30, 1904. No. 67147 A. 

Recent Application of the Freezing 
Process to the Augusta Victoria Mine, 
Westphalia (Die Neueste Anwendung des 
Gefrierverfahrens auf der Zeche Auguste 
Victoria i. W.). H. Joosten. A successful 
application of the Poetsch freezing process 
for deepening a shaft through 20 metres 
of quicksand. Two articles. 2 plates. 8000 
w. Gluckauf—Dec. 10, 17, 1904. No. 67374 
each B. 

Sinking a Shaft by the Freezing 
Process. From an article by Herr Joosten, 
in Gluckauf. Illustrated description of the 
work. 3500 w. Ir & Coal Trds Rev—Jan. 
13, 1905. No. 67460 A. 

Timbering. 
Methods of Renewing Old Timbering at 


the Dives-Pelican Mine, Silver Plume, 
Colorado. James F, McClelland. Illus- 
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trates and describes details of dangerous 

work, stating the conditions. 2800 w. Sch 

of Miner Qr—Nov., 1904. No. 67240 D. 
Winding Engines. 

Coupled Winding-Engine. Illustrated 
description of Corliss winding engines 
constructed for the gold mines at Kal- 
goorlie, Western Australia. 800 w. Engng 
—Dec. 23, 1904. No. 67016 A. 

Electric Winding Engine at Tiremande 
Colliery. Illustrates and describes an en- 
gine recently erected in France designed 
to raise 105 tons of coal per hour from a 
depth of 1,412 ft. at a velocity ot 26 ft. per 
second. 1600 w. Ir & Coal Trds Rev— 
Dec. 30, 1904. No. 67146 A. 

‘the Electric Mine Hoist at the Tolling 
Shaft at Leoben (Die Elektrische Schacht- 
fordermaschine System Ilgner in Tolling- 
graben bei Leoben). J. von Lidl. De- 


scribing the application of electric power 
to mine hoisting, handling loads of 800 
kilogrammes to a depth of 80 metres at a 
speed of 2.4 metres per second. 3000 w. 
I plate. Oesterr Zeitschr f Beig u Hiitten- 
wesen—Dec. 3, 1904. No. 67375 D. 


MISCELLANY. 
Diamonds. 


Borts and Carbons, Their Occurrence, 
Uses, Etc. D. Dessau. An illustrated de- 
scription of these two minerals, which are 
pure carbon and entitled to the name of 
diamonds. 2300 w. Min Wld—Dec. 31, 
1904. No. 66977. y 

Grindstones. 


The Production of Grindstones. An 
illustrated article describing the methods 
the Silverwood quarry, near Shef- 
held, Eng. 2000 w. Quarry—Jan., 1905. 
No. 67120 A. von 


Petroleum Refuse. 


The Applications of Petroleum Refuse 
as Fuel (Masut-Jeuerungen und ihre An- 
wendung). Ferd. Heck. An account of 
the methods of burning petroleum residues 
as a fuel for open-hearth metallurgical 
furnaces. 2500 w. Stahl u Eisen—Dec. 15, 


1904. No. 67347 D. 
Pipe Line. 

A 100-Mile Oil Pumping Line. A. M. 
Hunt. A description of a new six-inch 
line recently put in operation by the 
Coalinga Oil and Transportation Co., and 
the method used in trying to predetermine 
the resistance to pumping. Ills. 2500 w. 
Jour of Elec—Jan., 1905. No. 67101 C. 

Salt. 
Salt-Making in the Far West. E. Gold- 


smith. Describes the method used for pro- 
curing salt from the Pacific Ocean or 


See page 1038. 
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from Great Salt Lake. 2000 w. Jour Fr 
Inst—Jan., 1905. No. 67246 D. 
Tin Plate. 
See Industrial Economy. 


Wolfram. 


Wolfram: How to Know It. B. Dun- 
stan. Notes describing the physical char- 
acteristics, properties and other informa- 
tion useful to the prospector. 1500 w. N 
Z Mines Rec—Nov. 16, 1904. No. 67119 B. 

Zinc. 

Zinc. W. R. Ingalls. Information con- 
cerning the production of the Joplin and 
other districts. 1200 w. Eng & Min Jour— 
Jan. 5, 1905. No. 67084. 

Notes on the Metallurgy of Sulphur 


THE ENGINEERING INDEX. 


Compounds in the Zinc Retort. Woolsey 
McA. Johnson. An account by experi- 
mental investigation of the action of sul- 
phur in a zinc retort. 2200 w. Elec-Chem 
& Met Ind—Jan., 1905. No. 67106 C. 

Review of the Zinc Industry. Franz 
Meyer. Information concerning the pres- 
ent state of this industry, considering the 
ores, roasting, smelting, zinc dust, etc. 
3800 w. Elec-Chem & Met Ind—Jan., 1905. 
No. 67104 C. 

The Decomposition and Formation of 
Zinc Sulphate by Heating and Roasting. 
H. O. Hoffman. Considers the decomposi- 
tion by heating in air, and by heating with 
carbon; and its formation by roasting. 
Also the formation of zinc ferrate. 12,000 
w. Tech Qr—Dec., 1904. No. 67421 E. 


RAILWAY ENGINEERING 


CONDUCTING TRANSPORTATION. 


Accidents. 

American and British Reports on Rail- 
way Accidents. Slason Thompson. A 
criticism of the reports of the Interstate 
Commerce Commission, and a comparison 
with the British reports, and a discussion 
of other topics bearing upon safe trans- 
portation. General discussion. 14400 w. 
Pro W Ry Club—Dec. 20, 1904. No. 
67264 C. 

Cheap Service. 

On the Question of the Organization of 
a Cheap Service on a Main Railway’s 
Branch Lines Which Carry Little Traffic 
and on Light Railways (Subject XIX for 
Discussion at the Seventh Session of the 
Railway Congress). J. Rocca. Report 
No. 1, for all countries, except America, 
Austria-Hungary, Germany and Holland. 
19,000 w. 3 tables and fig. Bul Int Ry 
Cong—Dec., 1904. No. 67487 E. 

Instruction. 

A System of Teaching Combustion to 
Engineers and Firemen. Mr. Buell. Out- 
lines the system taught by the Interna- 
tional Correspondence School of Scranton, 
Pa., explaining how the fuel burns, what 
the products of combustion are, and how 
to secure the proper conditions. General 
discussion. 8500 w. S & S W Ry Club— 
Nov., 1904. No. 67266 E. 

Transportation. 

Automobile vs. Railway Transportation. 
Paul Synnestoedt. Comparison between 
conditions to be met in railroad service 
and those which must be considered in au- 


We supply copies of these articles. 


tomobile transportation. Ills. 6000 w. Pro 
of Ry Club of Pittsburg—Nov., 1904. No. 
67511 C. 


MOTIVE POWER AND EQUIPMENT. 


Cars. 


High-Capacity Cars on the Great Cen- 
tral of England. Illustrates and describes 
several types of steel cars recently put in 
service. 1000 w. R R Gaz—Vol. XX XVIII, 
No. 3. No. 67283. 

Car Wheels. 

See Mechanical Engineering, Machine 

Works and Foundries. 
Counterbalancing. 

Locomotive Counterbalancing. Roger 
Atkinson. Gives directions for counter- 
balancing. Ills. 1500 w. Ry & Loc Engng 
—Jan., 1905. No. 67042 C. 

Coupling. 

Central Buffer Claw Coupling (Mittel- 
puffer-Klauenkupplung). A description 
of the Scheib car coupler, a modified form 
of the American Master Car Builders’ de- 
sign. 1200 w. Glasers Annalen—Jan. 1, 
1905. No. 67328 D. 

Cylinder Clearance. 


Cylinder Clearance and Valve Events. 
O. W. Young. Gives diagrams illustrating 
points the writer desires to make in regard 
to the importance of reducing back pres- 
sure, giving suggestions of value. General 
discussion. 11,000 w. Pro W.Ry Club— 
Dec. 20, 1904. No. 67265 C. 

Electric Locomotives. 
See Street and Electric Railways. 


See page 1038. 
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Explosion. 


Explosion of a Locomotive Engine 
(Explosion d’une Locomotive). S. Périssé. 
A full report upon the explosion of a lo- 
comotive at the Gare St. Lazare, Paris, 
July 4, 1904, with data of tests of the ma- 
terial of the exploded boiler. 4000 w. 
Génie Civil—Dec. 17, 1904. No. 67309 D. 


Furnace. 


The Langer Smokeless Furnace on the 
Swiss Locomotives (Le Fumivore Auto- 
matique Langer sur les Locomotives 
Swisses). Emile Bernheim. Describing a 
combination of steam jet and brick arch, 
which has been effectively used on the 
Viége-Zermatt line. 2000 w. Bul Soc d’En- 
cour—Nov. 30, 1904. No. 67341 G. 


Locomotive Design. 


The Tendencies of British Locomotive 
Design. J. F. Gairns. Notes the principal 
features of recent locomotive design in 
Great Britain, tracing the development. 
2000 w. Prac Engr—Dec. 23, 1904. No. 
66996 A. 

Locomotives. 


A French Opinion on American Loco- 
motives. Daniel Bellet. Some information 
concerning the experiments in France 
with the American locomotives, and the 
comparisons made with the French ma- 
chines. 3000 w. Sci Am Sup—Jan. 14, 
1905. No. 67161. 

Express Passenger Locomotive for the 
Great Central Railway. Gives dimensions 
of six-coupled engines, with their tenders, 
with illustrations. 800 w. Engng—Dec. 
30, 1904. No. 67137 A. 

Freight and Passenger Locomotives. An 
illustrated description of heavy freight lo- 
comotives of the 2-8-2 Mikado type, for 
the Northern Pacific Railway. 800 w. Am 
Engr & RR Jour—Jan., 1905. No. 66091 C. 

Mikado (2-8-2) Locomotive for the 
Northern Pacific. Illustrated description, 
with dimensions. 3300 w. R R Gaz—Vol. 
XXXVIII, No. 3. No. 65280. 

On the Question of Locomotives of 
Great Power (Subject V for Discussion 
at the Seventh Session of the Railway 
Congress). E. Sauvage. Report No. 1 
for all countries except America. 21,400 
w. 14 tables. Bul Int Ry Cong—Dec., 
1904. No. 67484 E. 

Powerful Prairie Type Locomotives. 
Shows side elevation, sections, the leading 
truck, stack, and the arrangement of the 
front end, with brief description. 500 w. 
Am Engr & R R Jour—Jan., 1905. No. 
66994 C. 


The Balanced Compound-Results Ob- 


tained from Service. Lanford H. Fry. An 
illustrated description of this type of loco- 
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1033 


motive, with illustrations of various ma- 
chines and report of their working. Gen- 
eral discussion. 6000 w. Pro W Ry Club 
—Dec. 20, 1904. No. 67263 C. 

The New Compound Locomotives for 
the Rhaeticon Railway (Die Neue 4-5 
Gekuppelte Verbunde-Lokomotive der 
Rhatischen Bahn). An illustrated descrip- 
tion of a 46-ton two-cylinder compound 
engine built at the Winterthur works. 1000 
w. Schwerz Bauzeitung—Jan. 7, 1905. No. 
67339 B. 


Petrol. 

A Petrol Motor Car for Railways. Illus- 
trates and describes the Dick-Kerr petrol 
motor car being tried on the Great North- 
ern Railway of England. 900 w. Tram & 
Ry Wld—Jan. 12, 1905. No. 67446 B. 

Petrol Locomotive for Light Railways. 
Illustrated description of a locomotive 
built for a 2 ft. 9% in. gauge. 1200 w. 
Engng—Jan. 13, 1905. No. 67449 A. 

Resistance. 

Tractive Resistance of Loaded Railway- 
Wagons. J. A. F. Aspinall. Paper pre- 
sented Inst. of Civ. Engrs. (England). An 
account of experiments made to determine 
the resistances of 10-ton, 20-ton and 30- 
ton railway wagons, loaded to their full 
capacity. Ills. r100 w. R R Gaz—vVol. 
XXXVIII, No. 1. No. 67052. 


Train Lighting. 
See Electrical Engineering, Lighting. 


Train Pipes. 

The Forsyth Automatic Train Pipe 
Coupler. J. P. Kelly. Illustrated descrip- 
tion of the device and its operation. 500 
w. Ry & Loc Engng—Jan., 1905. No. 
67043 C. 


PERMANENT WAY AND BUILDINGS. 


Block System. 

On the Question of the Automatic Block 
System (Subject X for Discussion at the 
Seventh Session of the Railway Con- 
gress). Mr. Margot. Report No. 2 for all 
countries except America. 10,800 w. 4 
tables. Bul Int Ry Cong—Dec., 1904. No. 
67483 E. 

Theory and Practice of Single-Track 
Blocking. H. D. Emerson. A discussion 
of the advantages of the block system, 
with much related information of interest, 
and general discussion. 29,700 w. N Y 
R R Club—Deec. 16, 1904. No. 67268. 


Construction. 
The Building of the Chicago, Cincinnati 
& Louisville and Cincinnati, Richmond & 
Muncie Railroads. H. L. Weber and Fred 
R. Charles. Illustrates and describes rapid 
construction, with interesting engineering 


See page 1038. 
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features. 2000 w. Eng Rec—Jan. 21, 1905. 


No. 67402. 
Foundation-Beds. 

Preparing Foundation-Beds for Short 
Railway Spans. Walter N. Frickstad. De- 
scribes the manner in which the founda- 
tion-beds for the concrete and masonry on 
which rest the steel superstructure of 
some of the bridges recently built by the 
Southern Pacific in Nevada were pre- 
pared, without the use of machinery, ex- 
cept pump and boiler. 4000 w. Cal Jour 
of Tech—Nov., 1904. No. 67214 C. 


Location. 

Methods of Location on the Choctaw, 
Oklahoma & Gulf Railroad. F. Lavis. On 
the methods of making surveys as prac- 
ticed on this road, the organization and 
equipment of parties, etc. 9500 w. Pro Am 
Soc of Civ Engrs—Dec., 1904. No. 
66968 E. 

Rail Steel. 

The Relative Value of Basic Martin 
Steel and Thomas Steel for Rails (Emp- 
fielt es sich Eisenbahnschienen aus Basis- 
chem Martinstahl statt aus Thomasstahl 
herzustellen). Dr. W. Wedding. A dis- 
cussion of the value of basic steel rails, 


advocating the Talbot process. 3500 w. 
Glasers Annalen—Jan. 1, 1905. No. 
67326 D. 

Shops. 


East Buffalo Locomotive Repair Shop 
of the Delaware, Lackawanna & Western. 
Illustrates and describes the rebuilt and 
enlarged shops at this point, and their 
equipment. 1200 w. Ry Age—Dec. 30, 
1904. No. : 

Organization and Operation of a Rail- 
road Blacksmith Shop. A. W. McCaslin. 
Hints for the foreman and explanation of 
methods found satisfactory. 1800 w. Am 
Eng & R R Jour—Jan., 1905. No. 66992 C. 

The Steelwork of the Lehigh Valley 
R. R. Shops at Sayre. An illustrated arti- 
cle dealing with the design and details of 
the steelwork of these locomotive repair 
shops. 3400 w. Eng Rec—Jan. 21, 1905. 
No. 67406. 

Signals. 

Carbonic Acid Gas for Signals. P. G. 
Ten Eyck. Explains its use under com- 
pression as a power for operating sema- 
phore signals. 1500 w. R R Gaz—Vol. 
XXXVIII, No. 3. No. 67281. 

Interlocking Plants of the Metropolitan 
Elevated Railway, Chicago. Illustrated 
description. 800 w. Ry Age—Jan. 13, 1905. 
No. 67163. 

Storage Batteries for Block Signals. E. 
L. Reynolds. Abstract of a paper read be- 
fore the Ry. Signal Assn. Reports of com- 
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panies that have been using storage bat- 
teries for signal work, and remarks on the 
importance of the operating men under- 
standing the best method of operating the 
cells. 1500 w. R R Gaz—Vol. XXXVIII, 
No. 2. No. 67164. 


Sink-Holes. 


Haslett Park Sink-Hole, Grand Trunk 
Ry. Leslie A. Waterbury, in the Michigan 
Engineer, Describes one of many sink- 
holes in Michigan which have caused 


track troubles. Ills. 1500 w. Ry & Engng 
Rev—Dec. 31, 1904. No. 67025. 
Terminals, 
Chicago Railway Terminals. Frederic 


A. Delano. An illustrated article outlining 
a plan to bring the six different passenger 
terminals to one point in the city. 
2800 w. R R Gaz—Vol. XXXVIII, No. 2. 
No. 67165. 

Proposed Union Station for Buffalo. 
Extract from a report by W. J. Wilgus. 
Plan and information of a proposed ter- 
minal in which thirteen roads are inter- 
ested. 1000 w. R R Gaz—Vol. XXXVIII, 
No. 1. No. 67051. 

The Power ‘Plant of a Modern Railroad 
Terminal. J. R. Bibbins. Illustrated de- 
scription of an exemplary plant placed in 
operation at St. Louis embracing a service 
for electric lighting, electric power, com- 
pressed air, steam and water. 5400 w. Eng 
Rec—Jan. 28, 1905. No. 67519. - 

The New Grand Central Station. Brief 
illustrated description of the proposed 
structure, with editorial. 2400 w. Sci Am 
—Jan. 21, 1905. No. 67289. 


Yards. 

Teaming Yards at Railway Stations. 
H. J. Pfeifer. Read before the St. Louis 
Ry. Club. Discusses the qualities of a 
-properly constructed yard and its care. 
I w. Eng News—Jan. 19, ° 1905. 
No. 67286. 

TRAFFIC. 
Rates. 

The mons of Railroad Rates, Hon. 
Martin A. Knapp. Outlines the questions 
involved and the principles to be applied 
in the regulation of — rates by pub- 
lic authority. 3000 w. R Gaz—Vol. 
XXXVIII, No. 2. No. 67166 


Review. 

Review of Traffic Questions. C. Colson. 
The railways in 1902 and 1903 in France, 
England and Germany. 5000 w. 5 tables. 
Bul Int Ry Cong—Dec., 1904. No. 67488 E. 


Suburban Traffic. 
On the Question of the Staten Traf- 
fic (Subject XII for Discussion at Sev- 
enth Session of the Railway Congress). 


See page 1038. 
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H. G. Drury. Report No. 2 for all coun- 
tries except America. 19,800 w. 9 tables 
& figure. Bul Int Ry Cong—Dec., 1904. 
No. 67482 E. 
MISCELLANY. 
Light Railways. 

On the Question of the Direct Financial 
Co-operation by the State and by Locali- 
ties Interested in the Development of 
Light Railways (Subject XVIII for Dis- 
cussion at the Seventh Session of the 
Railway Congress). E. A. Ziffer. Report 
No. 2 for all countries, except Belgium, 
France, England and Germany. 12,600 w. 
1 table. Bul Int Ry Cong—Dec., 1904. No. 
67486 E. 
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Provident Institutions. 

On the Question of Provident Institu- 
tions (Subject XVI for Discussion at the 
Seventh Session of the Railway Con- 
gress). M. Riebenack. Report No. 1 for 
countries using the English language. 
3500 w. 14 tables. Bul Int Ry Cong—Dec., 
1904. No. 67485 E. 

Sumatra. 

Railways in Southern Sumatra (Spoor- 
wegen in Zuid-Sumatra). Cluy- 
senaer. With map showing the connec- 

, tions, and some account of the traffic; the 
entire system includes 1,355 kilometres of 
track. 7500-w. De Ingenieur—Dec. 17, 
1904. No. 67351 D. 


STREET AND ELECTRIC RAILWAYS 


Acceleration. 

The Numerical Computation of the Ac- 
celeration Curves for Electric Railways 
(Rechnerische Bestimmung der Anfahr- 
linien Elektrischer Vollbahnen). Dr. W. 
Kummer. A derivation of the mathemat- 
ical formulas, and their application to 
concrete examples. 2500 w. Schweiz 
Bauzeitung—Dec. 17, 1904. No. 67337 B. 


Alternating Current. 

A Comparison of Alternating Current 
Railway Systems. J. H. Hallberg. States 
some of the requirements of electric loco- 
motives for heavy traction, and the four 
different systems and types of locomotives 
that have been considered; and describes 
the Hallberg single-phase to polyphase 
system, and the Hallberg locomotive. 3800 
w. Elec Wld & Engr—Jan. 14, 1905. No. 
67187. 

Batteries. 

On Batteries with Reversible Boosters. 
C. Turnbull. Read before the Newcastle 
Sec. of the Inst. of Elec. Engrs. Deals 
with some of the aspects of this solution 
of a very fluctuating traction load. 4500 
w. Elec Engr, Lond—Dec. 23, 1904. No. 
67009 A. 

Canal Conversion. 

The Conversion of English Canals into 
Electric Railways. F. F. Bennett. Out- 
lines a scheme of amalgamation and elec- 
trification, aiming to prove that the change 
would give profits. 6000 w. Public Works 
—Jan., 1905. No. 67465 F. 

Conflicts. 

Street Railway and Highway Conflicts. 
A review of an interesting paper by Bent- 
ley W. Warren, at a Boston meeting of 


We supply copies of these articles. 


the Good Roads Assn. 6000 w. St Ry 
Rev—Jan. 15, 1905. No. 67417 C. 


Controller. 


The Surface Car Controller—Its Per- 
formance, Inspection and Efficiency. Ed- 
ward Taylor. Treats of the type known 
as the K controllers, discussing explo- 
sions, the remedy, effect of operating con- 
ditions, &c. 3500 w. St Ry Jour—Jan. 
7, 1905. No. 67064 C. 

Electric Railways. 

The Electric Railway Situation. Dr. 
Louis Bell. A review of the progress 
during the past year. 1500 w. Elec Rev, 
N. Y.—Jan. 14, 1905. No. 67160. 

Electrification. 

The Application of Electricity to Steam 
Roads. L. S. Cass. Gives results from 
practice on 80 miles of track over which 
are operated electric street cars, electric 
interurban cars, electric switch engines, 
and standard and Mogul steam locomo- 
tives. Discussion. 3800 w. Pro lowa 
Ry Club—Dec. 12, 1904. No. 67267 C. 

Gas Power. 

The Reconstruction of the Médling— 
Hinterbriihl Electric Railway (Die Re- 
konstruktion der Elektrischen Bahn 
M6dling—Hinterbriihl). Describing the 
modernization of the oldest electric rail- 
way in Austria, in connection with the 
introduction of gas engines as prime 
movers at the power station. Two ar- 
ticles. 6000 w. Zeitschr d Oesterr Ing 
u Arch Ver—Dec. 16, 23, 1904. No. 
67330 each D. 

Heavy Traction. 

Discussion on “Problems of Heavy 


See page 1038. 
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Electric Traction.” Discussions at New 
York, and at Pittsburg, of the paper by 
Messrs. Lyford and Smith. 13000 w. 
Pro Am Inst of Elec Engrs—Jan., 1905. 
No. 67262 D. 


Holland. 


The Amsterdam-Haarlem Electric Rail- 
A full illustrated description of 

7000 WwW. 
1905. No. 


way. 
this recently completed line. 
Lond—Jan. 6, 


Elec Engr, 
67194 A. 

The Amsterdam-Haarlem Tramways 
System. An illustrated detailed descrip- 
tion of the construction of this road, and 
an account of the conditions of franchise, 
contracts, &c. 5000 w. St Ry Jour— 
Jan. 7, 1905. No. 67061 C. 

The Power Station of the Amsterdam- 
Haarlem Electric Ry. An illustrated de- 
tailed description of the power house at 
Halfweg. 2200 w. Eng Rec—Jan. 7, 
1905. No. 670690 

Hong Kong. 


Electric Tramways in Hong Kong. 
Brief illustrated description of this pio- 
neer system of electric traction in China, 
with information in regard to the city 
and surroundings. 2200 w. Elec Engr, 
Lond—Jan. 13, 1905. No. 67439 A. 


Interurban. 


Ft. Wayne, Van Wert & Lima Traction 
Co. Illustrates and describes a recently 
completed electric railway, as an example 
of good construction work rapidly exe- 
cuted. 2000 w. St Ry Rev—Jan. 15, 1905. 
No. 67418 C. 

The System of the Stark Electric Rail- 
road Company. An illustrated descrip- 
tion of a line in Ohio, built on private 
right of way. 5000 w. St Ry Jour—Jan. 
7, 1905. No. 67060 C. 


Legislation. 

Electric Tramway Legislation in the 
Colonies and India. A short summary of 
the law as now enforced. 4600 w. Elec 
Rev, Lond—Dec. 30, 1904. No. 67129 A. 

Locomotives. 

The New Jungfrau Locomotives. C. L. 
Durand. [Illustrated description of the 
three-phase electric locomotives now used 
on this road, which are working success- 
fully. 2000 w. Elec Rev, N. Y.—Dec. 
31, 1904. No. 66081. 

Whv Steam Locomotives Must Be Re- 
placed by Electric Locomotives for the 
Heaviest Freight Service. H. Ward 
Leonard. Presents facts and arguments 
tending to show that the electric locomo- 
tive will, because of its great economic 
superiority, replace steam locomotives for 
the heaviest freight traffic. 4500 w. Elec 
Wld & Engr—Jan. 7, 1905. No. 67095. 


We supply copies of these articles. 
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London. 


London Electric Railways. Robert P. 
Porter. Reviews electrical street rail- 
way work in London, New York, Paris, 
Chicago, Berlin, and Boston, especially 
the underground railways, with conclu- 
sions and general discussion. 20000 w. 
Jour Soc of Arts—Jan. 27, 1905. No. 
67670 A. 


Mont Blanc. 


The Mont Blanc Electric Railway (Die 
Elektrische Bahn auf dem Mont Blanc). 
An illustrated account of the proposed 
electric railway to the summit of Mont 
Blanc, with profiles and views of the 
route, and sections of the tunnels. Two 
articles. 3500 w. Ill Zeitschr f Klein u 
Strassenbahnen—Nov. 16, Dec. 7, 1904. 
No. 67389 each D. 


Overhead Equipment. 


Tramway Overhead Equipment Mate- 
rials. H. M. Sayers. Read from the 
Tram. & Light Rys. Assn. Gives a brief 
analysis of the mechanical and electrical 
conditions to be satisfied, with reference 
to the design and erection of the line, 
materials, &c. 7500 w. Elec Engr, Lond 
—Jan. 20, 1905. No. 67532 A. 


Power House. 


A London Electric Railway Power 
House. Illustrated description of the gen- 
erating station in Lot’s Road, Chelsea. 
2800 w. Elec Wld & Engr—Jan. 14, 1905. 
No. 67185. 

Long Island City Power House of the 
Pennsylvania Railroad. [Illustrated de- 
scription of an installation designed to 
supply power for the operation of trains 
through the East River tunnel and for 
lines now being equipped with electricity 
by the Long Island Railroad Co. 1800 
yw. St Ry Jour—Jan. 7, 1905. No. 
67062 C. 

Steam-Turbine Power Plant of the New 
York, New Haven & Hartford Railroad at 
Warren, R. I. Illustrates and describes 
a plant noteworthy from the directness of 
the steam lines and the absence of a mul- 
tiplicity of pipes. 1500 w. St Ry Jour— 
Jan. 21, 1905. No. 67295 C. 

Power Production. 


Cost of Electric Railway Power Pro- 
duction and Transmission in the State of 
Indiana. A. S, Richey. Read before the 
Indiana Elec. Ry. Assn. Valuable statis- 
tics and analysis of costs. 2400 w. St 
Ry Jour—Jan. 21, 1905. No. 67296 C. 

Rail Resistance. 


Resistance and Current Flow ( Wider- 
stand und Stromverlauf). Dr. Richard 
Heilbrun. Experimental determinations 


See page 1038. 
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of the resistance offered by rails and rail 
bonds to the passage of the return cur- 
rent in tramways. 3000 w. Elektrotech 
Zeitschr—Dec. 22, 1904. No. 67361 B. 
Rail- Welding. 

Thermit Rail-Welding at Hartford, 
Conn. An illustrated account of results 
secured with the Goldschmidt thermit 
rail-welding process. 2200 w. St Ry Jour 
—Jan. 28, 1905. No. 67555 C. 

Recorder. 


Car-Test Recorder of the Boston Ele- 
vated Railway Company. J. M. Ayer and 
H. S. Knowlton. Illustrates and describes 
the apparatus for securing automatic test 
records and its operation. 11000 w. St 
Ry Jour—Jan. 14, 1905. No. 67167 C. 

Roadbed. 


Track and Roadbed Construction and 
Maintenance with Particular Reference to 
the Life and Chemical Preservation of 
Ties. Thomas B. McMath. Read before 
the Indiana Elec. Ry. Assn. Gives infor- 
mation concerning ties treated with creo- 
sote and methods of track laying and 
paving. 1700 w. St Ry Jour—Jan. 21, 
1905. No. 67297 C. 


San Francisco. 


Miscellaneous Equipment of the United 
Railroads of San Francisco. An_ il- 


illustrated article briefly describing parior 
cars, observation cars, funeral cars, elec- 


tric mail car, cable maii cars, street 
sweeping cars, oil tank car, trolley tower 
cars, freight cars, oil-sprinkling car, 
wrecking cars, sand car, and instruction 
car. 2500 w. St Ry Rev—Jan. 15, 1905. 
No. 67416 C. 


Shops. 


Repair Shop Practice on the Jackson 
& Battle Creek Third-Rail System. An 
illustrated description of the repair shop 
facilities and methods. 4800 w. St Ry 
Jour—Jan, 7, 1905. No. 67063 C. 


Single Phase. 


London, Brighton and South Coast 
Railway and Electric Traction. Gives an 
account of the circumstances which led to 
the decision to use overhead conductors 
fed with single-phase alternating-current 
at high pressure, with some particulars of 
the equipment. 3300 w. Elec Rev, Lond 
—Jan. 20, 1905. No. 67536 A. 

Sleet. 

Fighting Sleet on the Aurora, Elgin & 
Chicago Railway. An illustrated article 
explaining the method of using a solution 
of calcium chloride. 1100 w. St Ry Jour 
—Jan. 21, 1905. No. 67294 C. 
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Sprinkler. 


Electric Sprinkler for the City of Co- 
logne (Arroseuse de la Ville de Cologne). 
B. Géron. [Illustrating an electric tram 
car carrying a water tank and sprinklers 
for watering the streets. 2000 w. Génie 
Civil—Jan, 7, 1905. No. 67314 D. 


Stray Currents. 
See Civil Engineering, Water Supply. 
Subway. 


The Extension of the New York Rapid 
Transit Lines. Map, with account of 
plans outlined in a recent report by Wil- 
liam Barclay Parsons for additional iincs 
in Manhattan, Brooklyn, and the Br nx. 
2500 w. Eng Rec—Jan. 7, 1905. No. 
67071. 

The New York Subway (Le Métro- 
politain “Subway” de New York). Ch. 
Dantin. A well illustrated account of the 
underground railway in New York City. 
Two articles. 6000 w. 2 plates. Génie 
Civil—Dec. 24, 31, 1904. No. 67310 
each D. 

Suspension Railway. 


New Bogies for the Elberfeld Suspen- 
sion Railway. An illustrated explanation 
of an improvement made by introducing 
a new design of suspending bogie, and the 
objects fulfilled by the alteration. 1200 
w. Engr, Lond—Jan. 13, 1905. No. 
67456 A. 


Terminal Station. 


The New Terminal Station of the In- 
dianapolis Traction Terminal Co.  Illus- 
trated description of a fine building in In- 
dianapolis. which compares favorably with 
the buildings provided by steam railroads. 
3000 w. St Ry Rev—Jan. 15, 1905. No. 
67419 C. 

Tires. 


The Steel-Tired Wheel in Street Rail- 
way Service. Norman McD. Crawford. 
Gives facts from the experience of the 
Hartford Street Railway Company, show- 
ing that these wheels are superior not only 
in safety and serviceability, but also in 
economy. 2200 w. St Ry Jour—Jan. 21, 
1905. No. 67293 C. 


Vienna. 


Conduits and Conductors of the Elec- 
tric Tramways of Vienna (Caniveaux el 
Prises de Courant des Tramways Elec- 
triques de Vienne). With sections of the 
underground conduits, arrangement of 
feeders, crossings, switches, etc. 1500 w. 
Génie Civil—Jan. 7, 1905. No. 67317 D. 
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EXPLANATORY NOTE—THE ENGINEERING INDEX. 


We hold ourselves ready to supply—usually by return of post—the full text of every 
article indexed in the preceding pages, in the original language, together with all accom- 
panying illustrations; and our charge in each case is regulated by the cost of a single copy 
of the journal in which the article is published. The price of each article is indicated by the 
letter following the number. When no letter appears, the price of the article is 20 cts. The 
letter A, B or C denotes a price of 40 cts.; D, of 60 cts.; E, of 80 cts.; F, of $1.00; G, of 
$1.20; H, of $1.60. Certain journals, however, make large extra charges for back numbers. 
In such cases we may have to increase proportionately the normal charge given in the 
Index. In ordering, care should be taken to give the number of the article desired, not the 
title alone. 

Serial publications are indexed on the appearance of the first installment. 


SPECIAL NOTICE.—To avoid the inconvenience of letter-writing and small remittances, espe- 
cially from foreign countries, and to cheapen the cost of articles to those who order frequently, we sell 
coupons at the following prices:—zo cts. each or twelve for $2.00, thirty-three for $5, and one hundred 
tor $15. 

Each coupon will be received by us in payment for any 2o0-cent article catalogued in the Index. 
For articles of a higher price, one of these coupons will be received for each 20 cents; thus, a 40-cent 
article will require two coupons; a 60-cent article, three coupons; and so on. The use of these coupons 
is strongly commended to our readers. They not only reduce the cost of articles 25 per cent. (from 
zoc. to 15¢.), but they need only a trial to demonstrate their very great conveni pecially to 
engineers in foreign countries, or away from libraries and technical club facilities. 

Write for a sample coupon—free to any part of the world. 


CARD INDEX.—These pages are issued separately from the Magazine, printed on one side of the 
paper only, and in this form they mect the exact requirements of these who desire to clip the items 
for card-index purposes. ‘hus printed they are supplied to regular subscribers of THe ENGINEERING 
MaGaziIneE at 10 cts. per month, or $1.00 a year; to non-subscribers, 25 cts. per month, or $3.00 a year. 


THE PUBLICATIONS REGULARLY REVIEWED AND INDEXED. 


The titles and addresses of the journals regularly reviewed are given here in full, but only abbre- 
viated titles are used in the Index. In the list below, w indicates a weekly publication, b-w, a bi- 
weekly, s-w, a semi-weekly, m, a monthly, b-m, a bi-mogthly, t-m, a tri-monthly, gr, a quarterly, s-q, semi- 
quarterly, etc. Other abbreviations used in the index are: Ill—Illustrated; W—Words; Anon—Anonymous. 


Alliance Industrielle. m. Brussels. Builder. w. London, 

American Architect. w. Boston. Bulletin American Iron and Steel Asso. wm, 
American Electrician. m. New York. Philadelphia, U. S. A. 

Am. Engineer and R. R. Journal. m. New York. Bulletin de la Société d’Encouragement. m. Paris. 
American Jl. of Science. m. New Haven, U.S.A. Bulletin of Dept. of Labor. b-m. Washington. 
American Machinist. w. New York. Bull. Soc. Int. d Electriciens. m. Paris. 
Annales des Ponts et Chaussées. m. Paris. Bulletin of the Univ. of Wis., Madison, U. S. A. 
Ann. d Soc. d Ing. e d Arch. Ital. w. Rome. Bulletin Univ. of Kansas. b-m. Lawrence. 
Architect. w. London. Bull. Int. Railway Congress. m. Brussels. 
Architectural Record. gr. New York. California Jour. of Tech. m. Berkeley, Cal. 
Architectural Review. s-q. Boston. Canadian Architect. m. Toronto. 

Architect’s and Builder’s Magazine. m. New York, Canadian Electrical News. m. Toronto. 
Australian Mining Standard. w. Sydney. Canadian Engineer. m. Toronto and Montreal. 
Autocar. w. Coventry, England. Canadian Mining Review. m. Montreal. 
Automobile. m. New York. Cassier’s Magazine. m. New York. 

Automobile Magazine. m. New York. Cement. b.-m. New York. 

Automotor Journal. w. London. Cement Age. m. New York. 

Beton und Eisen. gr. Vienna. Central Station. m. New York. 

Brit. Columbia Mining Rec. m. Victoria, B. C. Chem. Met. Soc. of S. Africa. m. Johannesburg. 
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Colliery Guardian. w. London. 

Compressed Air. m. New York. 

Comptes Rendus de l’Acad. des Sciences. w. Paris. 
Consular Reports. m. Washington. 

Deutsche Bauzeitung. b-w. Berlin. 

Domestic Engineering. m. Chicago. 

Electrical Engineer. w. London. 

Electrical Review. m. London. 

Electrical Review. w. New York. 

Electrical World and Engineer. w. New York. 
Electric Club Journal. m. Pittsburg, Pa. 
Electrician. w. London. 

Electricien. w. Paris. 

Electricity. w. London. 

Electrochemical Industry. m. New York. 
Electrochemist and Metallurgist. w. London. 
Elektrochemische Zeitschrift. m. Berlin. 
Elektrotechnische Zeitschrift. w. Berlin. 
Elettricita. w. Milan. 

Engineer. w. London. 

Engineer. s-m. Chicago. 

Engineering. w. London. 

Engineering and Mining Journal. w. New York. 
Engineering Magazine. m. New York & London. 
Engineering News. w. New York. 

Engineering Record. w. New York. 

Engineering Review. m. London. 
Eng. Soc. of Western Penna. m. 
Engineering Times. m. London. 
Fire and Water. w. New York. 
Foundry. m. Cleveland, U. S. A. 
Génie Civil. w. Paris. 

G dheits-I ieur. s-m. 


Pittsburg, U.S.A. 


Minchen. 


Giorn. Dei Lav. Pubb. e. d. Str. Ferr. w. Rome. 
Glaser’s Ann. f Gewerbe & Bauwesen. s-m. Berlin. 
Ice and Refrigeration. m. New York. 


lll. Zeitschr, 
Berlin. 

Ingenieria. b-m. Buenos Ayres. 

Ingenieur. w. Hague. 

Insurance Engineering. m. New York. 

Iron Age. w. New York. ; 

Iron and Coal Trades Review. w. London. 

Iron and Steel Metallurgist. m. Boston. 

Iron and Steel Trades Journal. w. London. 

Iron Trade Review. w. Cleveland, U. S. A. 

Jour. Am. Foundrymen’s Assoc. m. New York. 

Journal Asso. Eng. Societies. m. Philadelphia. 

Journal of Electricity. m. San Francisco. 

Journal Franklin Institute. m. Philadelphia. 

Journal of Gas Lighting. w. London. 

Journal Royal Inst. of Brit. Arch. s-gr. London. 

Jour. Roy. United Service Inst. m. London. 

Journal of Sanitary Institute. gr. London. 

Jour. of South African Assn. of Engineers. m. 
Johannesburg, S. A. 

Journal of the Society of Arts. w. London. 

Journal of U. S. Artillery b-m. Fort Monroe,U.S.A. 

Journal Western Soc. of Eng. b-m. Chicago. 

Journal of Worcester Poly. Inst., Worcester, U.S.A. 

Locomotive. m. Hartford, U. S. A. 

Locomotive Engineering. m. New York. 

Machinery. m. New York. 

Madrid Cientifico. t-m. Madrid. 

Marine Engineering. m. New York. 

Marine Review. w. Cleveland, U. S. A. 

Mem. de la Soc. des Ing. Civils de France. m. Paris. 

Métallurgie. w. Paris. 

Minero Mexicano. w. City of Mexico. 


f. Klein u. Strassenbahnen.  s-m. 
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Mines and Minerals. m. Scranton, U. S. A. 

Mining and Sci Press. w. San Francisco. 

Mining Journal. w. London. 

Mining Magazine. m. New York. 

Mining Reporter. w. Denver, U. S. A. 

Mittheilungen des Vereines fiir die Férderung des 
Local und Strassenbahnwesens. m. Vienna. 

Mouvement Maritime. w. Brussels. 

Municipal Engineering. m. Indianapolis, U. S. A. 

Municipal Journal and Engineer. m. New York. 

Nature. w. London. 

Nautical Gazette. w. New York, 

New Zealand Mines Record. m. Wellington. 

Nineteenth Century. m. London. 

Oest. Wochenschr. f. d. Oeff. Baudienst. w. Vienna. 

Oest. Zeitschr. Berg- & Hiittenwesen. w. Vienna. 

Page’s Weekly. w. London. 

Plumber and Decorator. m. London. 

Popular Science Monthly. m. New York. 

Power. m. New York. 

Practical Engineer. w. London. 

Pro. Am. Soc. Civil Engineers. m. New York. 

Pro. Canadian Soc. Civ. Engrs. m. Montreal. 

Proceedings Engineers’ Club. gr. Philadelphia. 

Pro. St. Louis R’way Club. m. St. Louis, U. S. A. 

Public Works. m. London. 

Quarry. m. London. 

Queensland Gov. Mining Jour. m. Brisbane, Aus- 
tralia. 

Railroad Gazette. w. New York. 

Railway Age. w. Chicago. 

Railway & Engineering Review. w. Chicago 

Review of Reviews. m. London & New York. 

Revista d Obras. Pub. w. Madrid. 

Revista Tech. Ind. m. Barcelona. 

Revue de Mécanique. m. Paris. 

Revue Gen. des Chemins de Fer. m. Paris. 

Revue Gen. des Sciences. w. Paris. 

Revue Industrielle. w. Paris. 

Revue Technique. b-m. Paris. 

Revue Universelle des Mines. m. Liége. 

Rivista Gen. d Ferrovie. w. Florence. 

Rivista Marittima. m. Rome. 

Schiffbau. s-m. Berlia. 

Schweizerische Bauzeitung. w. Zirich. 

Scientific American. w. New York. 

Scientific Am. Supplement. w. New York. 

Sibley Jour. of Mech. Engng. m. Ithaca, N. Y. 

Stahl und Eisen. s-m. Diisseldorf. 

Stevens’ Institute Indicator. gr. Hoboken, U.S.A. 

Street Railway Journal. m. New York. 

Street’ Railway Review. m. Chicago. 

Tijds. v h Kljk. Inst. v Ing. gr. Hague. 

Traction and Transmission. m. London. 

Tramway & Railway World. m. London. 

Trans. Am. Ins. Electrical Eng. m. New York. 

Trans. Am. Ins. of Mining Eng. New York. 

Trans. Am. Soc. Mech. Engineers. New York. 

Trans. Inst. of Engrs. & Shipbuilders in Scotland, 
Glasgow. 

Transport. w. London. 

World’s Work. m. New York. 

Yacht. w. Paris. 

Zeitschr. d. Mitteleurop. Motorwagen Ver. s-. 
Berlin. 

Zeitschr. d. Oest. Ing. u. Arch. Ver. w. Vienna. 

Zeitschr. d. Ver. Deutscher Ing. w. Berlin. 

Zeitschrift fiir Elektrochcemie. w. Halle a S. 

Zeitschr. f. Elektrotechnik. w. Vienna. 
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Electricity. 


Experiments with Alternate Currents 
of High Potential and High Frequency. 
By Nikola Tesla. Size, 7 in. by 5 in.; 
pp. ix, 162. Price, $1.00. New York: 
McGraw Publishing Co. 

A reprint, in neat book form, of a lec- 
ture originally delivered by Mr. Tesla be- 
fore the Institution of Electrical Engi- 
neers in London, describing the remark: 
able results attained by the use of his ap- 
paratus for demonstrating the effects of 
high-pressure alternating currents. 

The apparatus by means of which the 
high frequencies are obtained is described 
in detail, and the remarkable luminous, 
chemical, and electrical effects are dis- 
cussed in a manner readily intelligible to 
an audience. The book is prefaced by a 


biographical sketch of Mr. Tesla, and has 
a supplement, giving an account of his 


experimental laboratory at Colorado 
Springs, and his tower and laboratory at 
Warderclyffe, Long Island. 


Reinforced Concreic. 


Reinforced Concrete. By Charles F. 
Marsh. Size, 11 in. by 8 in.; pp. 545. 
Price, 31s. 6d. ($7.00). London: Archi- 
bald Constable & Co. New York: D. 
Van Nostrand Company. 


An exhaustive treatise upon a subject 
which is at present attracting much atten- 
tion, both on the Continent and in Amer- 
ica, Mr. Marsh’s book may be welcomed 
as giving in one volume a résumé of the 
most important structures and methods 
in reinforced concrete. 

After a general review of the whole 
subject the various systems which have 
been employed since the original work of 
Monier, this portion being very fully il- 
lustrated. A section on materials gives 
some useful information on the prepara- 
tion of concrete, while the department on 
practical construction includes numerous 
examples chiefly taken from actual struc- 
tures on the Continent. 

The very full section on calculations is 
preceded by a chapter on experimental 
research and the data deduced therefrom, 
this giving the basis upon which compu- 
tations are necessarily founded. The 
book concludes with a number of illustra- 
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tions of engineering structures which have 
been erected in reinforced concrete, fol- 
lowed by a very complete index. 

This is by far the best treatise upon the 
subject which we have yet seen, and it is 
certain to be consulted by those who are 
active in developing this important de- 
partment in structural engineering, a de- 
partment, the limitations of which can by 
no means be seen at the present time. 
With the increasing scarcity of timber it 
seems certain that reinforced-concrete pil- 
ing will replace wooden piles, and it may 
be that this form of construction will en- 
able the problem of the substitute for 
wooden railway sleepers to be solved. 

While there is no doubt that much of 
the mathematical and theoretical discus- 
sion which is at present being given to the 
subject of reinforced concrete is of little 
more than academic interest, it is only by 
such discussions that the fundamental 
principles can be definitély settled, and 
this desirable end will certainly be aided 
by the collection of the various methods 
as in Mr. Marsh’s book. The volume is 
especially well printed and fully illus- 
trated. 


BOOKS RECEIVED. 

Reinforced Concrete. By A. W. Bue) 
and C. S. Hill. New York: The Engineer- 
ing News Publishing Co. 

Steam Turbines, with an Appendix on 
Gas Turbines and the Future of Heat En- 
gines. By A. Stodola. Translated from 
the German by Louis C, Loewenstein. 
New York: D. Van Nostrand Co., Lon- 
don: Archibald Constable and Company. 

The Testing of Continuous-Current 
Machines. By Charles Kinzbrunner. New 
York: John Wiley & Sons. 

Laboratory and Factory Tests in Elec- 
trical Engineering. By George F. Sever 
and Fitzhugh Townsend. New York: D. 
Van Nostrand Co. 

The Mineral Industry. Vol. XII. Ed- 
ited by D. H. Newland. New York and 
London: The Engineering and Mining 
Journal. 

Mineral Resources of the United States. 
Report of the United States Geological 
Survey. Edited by Dr, David T. Day. 
Washington: Government Printing Office. 
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Coming Society Meetings. 


AMERICAN Borer MANUuFACTURERS’ As- 
soctATION. Sec.: J. D. Farasey, Cleve- 
land. Next meeting, Oct. 4-6, at St. Louis. 

AmeErRICAN LicHtT ASSOCIATION. 
Sec.: A. E. Forstall, 58 William St., New 
York. Annual convention, Oct. 19-21, at 
Washington. 

AMERICAN INSTITUTE OF ARCHITECTS. 
Sec.: Glenn Brown, Washington, D. C. 
Annual convention, Dec. 15-17, at Wash- 

AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Sec.: Ralph W. Pope, 95 Liberty 
St. New York. Meetings on fourth Fri- 
days. 

AMERICAN INSTITUTE, PoLyTEcHNIC SECc- 
tion. Sec.: George Whitefield, Jr., 19 W. 
44th St., New York. Meetings on first and 
third Tuesdays of each month, from Oc- 
tober to May, inclusive. 

AmeERICAN Raitway AssociaTION. Sec.: 
W. F. Allen, 24 Park Place, New York. 
Next meeting, Oct. 26, at Philadelphia. 


AMERICAN MECHANICAL AND 
EvectricAL AssocraTION. Sec.: Walter 
Mower, Detroit. Annual meeting, Oct. 10- 
15, at St. Louis. 

AMERICAN Society oF Civit ENGINEERS. 
Sec.: C. W. Hunt, 220 W. 57th St., New 
York. Regular meetings, first and third 
Wednesdays of each month, except July 
and August. 
ington. 

AMERICAN Society oF MECHANICAL EN- 
GIngERS. Sec.: Prof. F. R. Hutton, 12 W. 
3ist St., New York. Annual meeting, Dec. 
6, at New York. 

American Society or Municipat Im- 
PROVEMENTS. Sec.: Geo. W. Tillson, Mu- 
nicipal Building, Brooklyn, N. Y. Annual 
meeting, Oct. 4-6, at St. Louis. 

AMERICAN Raitway AssoctA- 
TION. Sec.: C. Penington, 2020 State 
at, Chicago. Lee meeting, Oct. 10-15, 
at St. Louis. 

ASSOCIATION OF RAILWAY SUPERINTEND- 
ENTS OF BripGES AND BuILDINGs. 

F. Patterson, Concord, N. H. Annual con- 
vention, Oct. 18-20, at Chicago. 

Boston Society or ENGINEERS. 
Sec.: S. E. Tinkham, 715 Tremont Temple. 
Regular meetings on third Wednesday of 
each month, except July and August. 

BrooKtyN Encrneers’ Ciup.  Sec.: 
Strachan, t9t Montague St. Regular meet- 
ings on second Thursday of each month. 

CanapIAN Rattway Crus. Sec.: W. H. 
Rosevear, Jr., Montreal. Regular meetings 
on first Tuesday of each month, except 
June, July and August. 


CANADIAN Society oF Civit ENGINEERS. 
Sec.: Prof. C. H. McLeod, 877 Dorchester 
St., Montreal. The General Section and 
the Electrical, Mechanical and Mining Sec- 
tions meet on different Thursdays, from 
October to May. 

CENTRAL Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on second Friday of January, 
March, May, September and November, 
Hotel Iroquois, Buffalo. 

Cuicaco ELectricAL AssociaTION. Sec.: 
W. B. Hale, Monadnock Building. Regular 
meetings on first and third Fridays of each 
month, from October to May. 

Enorneers’ oF CLEVELAND. 
Sec.: Joseph C. Beardsley, 689 The Arcade. 
Regular meetings on second and fourth 
Tuesdays of each month. 

Encrneers’ Society or St. PAvut. 
Sec.: G. S. Edmondstone. Regular meet- 
ings on second Monday of each month. 

Connecticut Strate Street 
Association. Sec.: E. W. Poole, Bridge- 
port. Annual meeting in November. 

ENGINEERING ASSOCIATION OF THE SOUTH. 
Sec.: Robt. L. Lund, 2102 Hayes St., Nash- 
ville, Tenn. Regular meetings on second 
Thursday of each month at the Berry 
Block. Convention at St. Louis. 

Enocineers’ oF Cuicaco. Sec.: B. 
W. Thurtell 1223 New York Life Building. 
Regular meetings on first and third Tues- 
days of each month. 

Enaineers’ Cius or Cincinnati. Sec.: 
J. F. Wilson, P. O. Box 333. Regular meet- 
ing on third Thursday of each month, ex- 
cept July and August. 

Encineers’ oF Cotumsus (Onto). 
Sec.: H. M. Gates, 5% West Broad St. 
Regular meetings on third Saturday of 
April, May, June and September, and on 
first and third Saturdays from October to 
March, inclusive. 

Encrneers’ oF MINNEAPOLIS. Sec.: 
Jas. B. Gilman, American Bridge Co. Reg- 
ular meetings on third Monday of each 
month, except July and August. 

ENGINEERS’ CLuB OF PHILADELPHIA. Sec.: 
J. O. Clarke, 1122 Girard St. Regular meet- 
ings on first and third Saturdays of each 
month, except July and August. 

Enorneers’ Cius oF St. Louis. Sec.: 
H. J. Pfeifer, 920 Rialto Bldg. Regular 
meetings on first and third Wednesdays of 
each month. 

EncIneers’ Society oF Western NEw 
York. Sec.: H. B. Alverson, 533 Ellicott 
Square, Buffalo. Regular meetings on first 
Tuesday of each month, except July and 
August. 
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ENGINEERS’ SocieTy OF WESTERN PENN- 
SYLVANIA. Sec.: Chas. W. Ridinger, 410 
Penn Ave., Pittsburg. Regular meetings 
on third Tuesday of each month. 

FRrankKLIN Institute. Sec.: Dr. Wm. H. 
Wahl, 15 South 7th St., Philadelphia. Gen- 
eral meetings on third Wednesday of each 
month, except July and August. General 
section meetings every Thursday. 

Honotutu ENGINEERING ASSOCIATION, 
Sec.: G. F. Bush, Honolulu, Hawaii. 


InpIANA Pustic Uritities ASSOCIATION. 
Sec.: A. M. Barron, South Bend, Ind. 
Next meeting, Oct. 18, at Indianapolis. - 

INTERNATIONAL RarLway ConareEss. Gen- 
eran Sec.: Louis Weissenbruch, Belgian 
State Railways, Brussels, Belgium. Sec. of 
American Section: W. F. Allen, 24 Park 
Place, New York. Seventh session, May 
3-15, 1905, at Washington. 

Iowa Sec.: P. B. Ver- 
million, Des Moines, Iowa. Regular meet- 
ings on third Tuesday of each month. 

Iron AND Steet Institute. Sec.: B. H. 
Brough, 28 Victoria St., London, S. W. 
Annual meeting, Oct. 24-26, at New York. 

LouIstANA ENGINEERING Society. Sec.: 
G. W. Lawes, 806 Gravier St., New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

MaAssAcHUSETTS STREET Raitway Asso- 
ciaTIon. Sec.: Charles S. Clark, 70 Kilby 
St., Boston. Meetings second Wednesday 
of each month, except July and August. 

MontTANA Society oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each month. 

New Encianp Rartroap Crus. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Pierce Hall, Copley Square. 

New Encianp Street Raitway C uve. 
Sec.: J. H. Neal, 1or Milk St., Boston. 
Meetings on last Thursday of each month. 

New York Etecrricat Society. Sec.: 
Geo. H. Guy, 114 Liberty St., New York. 
Meetings monthly, on different Wednes- 
ys, at the American Institute, 19 W. 44th 
t. 


New York Rarroap Cius. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on third Friday of each 
month, except June, July and August, at 
Carnegie Hall, 154 W. 57th St., New York. 

New York Street Rartway Associa- 
TION. Sec.: W. W. Cole, Elmira. Annual 
meeting, Oct. 11 and 12, at Utica. 

NorTHWESTERN ELecrricaL ASSOCIATION. 
Sec.: Thos. R. Mercein, Milwaukee. An- 
nual convention, Sept., at St. Louis. 

Nortu-West Ramway Crus. Sec.: T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minne- 
apolis and St. Paul. 


Society oF MECHANICAL ELEc- 
TRICAL AND STEAM ENGINEERS. Sec.: Cor- 
win J. Miller, Canton. Next meeting, Nov. 
18, at Canton. 

Paciric Coast ELEctrIcAL TRANSMISSION 
AssociaTIon. Sec.: Geo. P. Low, 237 Cher- 
ry St., San Francisco. Annual convention, 
third Tuesday in June. Intermediate meet- 
ings subject to call. 

Paciric Coast Rartway Crus. Sec.: C. 
C. Borton, West Oakland, Cal. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 


Paciric NortHwest Society or 
NEERS. Sec.: Prof. M. Roberts, Seattle,, 
Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattle. 

or Pitrspurc. Sec.: J. 
D. Conway, P. & L. E. R. R,, Pittsburg, 
Pa. Regular meetings on fourth Friday of 
each month, at Hotel Henry. 


Raritway Sicnav Association. Sec.: B. 
B. Adams, 83 Fulton St., New York. Reg- 
ular meetings on second Tuesdays of Janu- 
ary, March, May, Sept. and Nov. Annual 
meeting, Oct. 11, at St. Louis. 

RatLway WATER Suppty ASSOCIATION. 
Sec.: F. W. Haypen, Glencoe, Minn. Meet- 
ings on first Sunday of each quarter at 
Alexander Hall, South Minneapolis, Minn. 

RicHMoND Raritway Crus. Sec.: F. O. 
Robinson, 8th and Main Sts., Richmond, Va. 
Regular meetings on second Thursday of 
each month, except June, July and August. 

Rocky Mountain Raitway Crus. Sec.: 
M. M. Currier, Colorado City. Regular 
meetings on second Tuesday of each month, 
at Union Depot, Denver. 

St. Louis Ramtway Crus. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

Society or CHEmIcAL INpustry. New 
York Section. Sec.: H. Schweitzel, 40 
Stone St. Meetings on third Friday after 
the first Monday of each month, except 
June, July, August and September, at 
Chemists’ Club, 108 W. 55th St. 

SoUTHERN AND SOUTHWESTERN RAILWAY 
Crus. Sec.: W. A. Love, Atlanta, Ga. 
Regular meetings on third Thursday of 
Jan., April, Aug. and Nov., at Atlanta. 

TECHNICAL SociETY OF THE PACcIFIC 
Coast. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings on 
first Friday of each month. 

TecHNoLocy or Syracuse. Sec.: 
A. Frederic Witmer, 707 Dillaye Building. 
Meetings monthly, except in June, July, 
August and September. 

Texas Rattway Crus. Sec.: T. H. Os- 
borne, Pine Bluff, Ark. Regular meetings 
on third Monday of April and September. 

Totepo Society oF ENGINEERS. Sec.: 
M. Gram, 519 Gardner Building, Toledo, O. 
Meetings on third Friday of each month in 
National Union Building. 
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WesTERN Rattway Crus. Sec.: J. W. 
Taylor, 667 Rookery, Chicago. Meetings 
on third Tuesday of each month, except 
June, July and August, Auditorium Hotel, 
Chicago. 

WESTERN SocrETY OF ENGINEERS. Sec.: 
J. H. Warder, Monadnock Block, Chicago. 
Regular meetings on first Wednesday and 
extra meetings on third Wednesday of 
each month, except July and August. 


Personal. 

—Mr. E. R. Carichoff, Member Am. Inst. 
of Elect. Engineers, announces that he has 
opened an office at No. 20 Broad street, 
New York City, for practice as a general 
consulting engineer. A specialty will be 
made of electric elevators and motor con- 
trol, in the design of which he has had a 
long experience with the Sprague Electric 
Co., Otis Elevator Co. and General Elec- 
tric Co. Also of examinations of inven- 


tions and patents. 

—Mr. G. E. Bennett has been appointed 
by the Nernst Lamp Company to act as 
district sales manager of their Buffalo dis- 
trict office, recently established at 17 West 


Mohawk Street. These quarters will in- 
clude an office, show room, exhibition 
room, and stock room, with a complete 
stock of lamps, and supplies to meet the re- 
quirements of the trade in this territory. 
—Mr. Charles S. Miller, of Miller & 
Franklin, Production engineers, Boston, has 
recently returned from England, where he 
spent some time in two large manufactur- 
ing plants. He reports that American ex- 
perience and American ideas are receiving 
very careful consideration at the hands of 
British manufacturers at the present time. 


Industrial Notes. 

—The Technology Club of Syracuse was 
organized at Syracuse, N. Y., early this 
year with a charter membership of 129, in- 
cluding engineers, architects, analytical 
chemists, metallurgists and geologists, the 
object of the organization being the promo- 
tion of professional and social intercourse 
among the members. The headquarters of 
the Club are located at No. 707 Dillaye 
Building, where rooms have been suitably 
furnished for library and social purposes. 
Meetings are held monthly, except during 
the months of June, July, August and Sep- 
tember. The annual election of officers 
takes place at the October meeting. The 


following officers were elected at the or- 
ganization meeting: Prof. John E. Sweet, 
president; Dean William Kent, Ist vice 
president; Henry C. Allen 2nd vice presi- 
dent; Edward N. Trump, John H. Barr, 
Edmund L. French, James A. Randall, di- 
rectors; Alexander T. Brown, treasurer; 
A. Frederic Witmer, secretary. The club 
has taken a trip over the Auburn & Syra- 
cuse Electric Railway to Auburn, N. Y., 
where several large manufacturing plants, 
and the power house of the above men- 
tioned Railway, were visited. These visits 
to manufacturing plants are to be made one 
of the special features of entertainment and 
instruction. 

—Forty types of pumping machinery at 
the St. Louis Exposition are described and 
illustrated in a handsome pamphlet, 8!4 by 
12 inches in size, now being distributed by 
the International Steam Pump Co., of 114 
Liberty Street, New York City. Under this 
heading are included not only the many 
types of pumps exhibited, but also air-com- 
pressing and steam-condensing apparatus, 
cooling towers," vacuum machines, water 
meters, etc., etc. The processes in which 
these machines are employed on the Exposi- 
tion grounds, such as timber preserving and 
refrigeration, are fully explained, and dia- 
grams and graphical charts are employed to 
illustrate the design and arrangement of ap- 
paratus. A striking view of the Grand Cas- 
cade is shown on the cover and the im- 
mense Worthington turbine pumps by which 
the water is supplied are described in the 
text. This publication is distributed gratis. 

—The American Cement Co. and their 
agents, Lesley & Trinkle Co., have moved 
their offices to Rooms 604-610 Pennsylvania 
Building, 15th and Chestnut Streets, 
Philadelphia. This change has been made 
on account of the rapid growth of their 
business, which made larger offices and in- 
creased facilities necessary. 

—The Chilian Government has placed a 
large order for equipment with the Inger- 
soll-Sergeant Drill Company, including a 
large Corliss compound compressor and a 
full complement of Haeseler pneumatic tools 
for one of its largest ship-yards. 

—In connection with the Universal Ex- 
position at Liége, Belgium, in 1905, there 
will be held, from June 26 to July 1, an in- 
ternational congress of mining, metallurgy, 
mechani¢al engineering and applied geology. 
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This congress is under the patronage of the 
Belgium government, and is being organized 
by the “Union des Charbonnages, Mines et 
Usines Metallurgiques de la Province de 
Liége” and the association of graduates of 
the Liége Technical High School. The 
president of the congress is M. Jules 
Magery, and the secretary general, M. 
Henri Dechamps. 

—The Brown Corliss Engine Co., of Cor- 
liss, Wis., have been awarded a contract for 
four large vertical cross-compound Corliss 
engines, to be direct connected to electric 
generators, for the Washington navy yard. 

—The Worcester Pressed Steel Company 
has been organized at Worcester, Mass., 
with Milton P. Higgins as president and 
John W. Higgins as general manager, and 
will build a large mill near there, equipped 
with modern machinery for the manufacture 
of pressed steel articles. The new corpora- 
tion will also take over the management of 
the Worcester Ferrule and Manufacturing 
Company. 

—The members of the Associazione Elet- 
trotecnica Italiana, the representative society 
of electrical engineers in Italy, while pass- 
ing through New York on their way to the 
Electrical Congress at St. Louis, paid a visit 
to the Crocker-Wheeler electrical works 
at Ampére, N. J., where they had luncheon 
and inspected the factory. 

—Broderick & Bascom Rope Co. are is- 
suing a booklet giving an illustration and 
a brief description of their striking exhibit 
at the St. Louis World’s Fair, with appre- 
ciative comments by some of their visitors. 

—The Harrison Safety Boiler Works, of 
Philadelphia, invite an inspection of their 
exhibits of Cochrane feed-water heaters, 
steam separators and oil separators and 
Sorge-Cochrane systems at the St. Louis 
Exposition. 


—The American Sugar Refining Co., of 


New Orleans, La., has placed an order for 
a 16-inch Fittsburgh vacuum exhaust head 
with the Pittsburgh Gage & Supply Co., of 
Pittsburgh. This is the fourth repeat order. 

—The Electric Controller and Supply 
Company, of Cleveland, Ohio, have an ex- 
hibit in the Palace of Electricity, at the St. 
Louis World’s Fair, the striking feature of 
which is the direct motor drive for planers. 
This drive brings the planer to the same 
high efficiency as the motor-driven lathe. 


The motor is geared direct to the cross 
shaft, and instant change and control of 
speed is obtainable without changing gears 
or stopping planer. A new system of con- 
trol especially adapted to mill table mo- 
tors is shown in operation. This con- 
troller makes it impossible to injure the mo- 
tor by “plugging,” and will be of interest to 
all engineers and mill men. Several dis- 
tinct lines of crane controllers are shown. 
These controllers are specially designed to 
withstand the rough handling usually the 
lot of such apparatus in mills and fac- 
tories. They are all built with the resistance 
self-contained. All parts are easy of access 
for inspection, and wearing parts are made 
renewable, thus cutting the repair expense 
to a minimum. A line of knife switches, 
cast grid resistance banks, solenoids, mag- 
netic friction and stop brakes and crane 
fittings are also shown and a working ex- 
hibit of the Clark lifting magnet. This 
magnet is suspended to a Brown Hoisting 
Machinery Co. tramway hoist and will be 
of special interest to those who have billets, 
slabs or plates to handle. The exhibit is 
in charge of an experienced electrical en- 
gineer, who will be pleased to give informa- 
tion to those interested. 

—Warren Webster & Co. will install the 
Webster system of steam heating in the 
new department stores of John Wanamaker 
in Philadelphia and New York. This system 
has been in use for a number of years at 
the old Wanamaker store in Philadelphia, 
where it has given such satisfaction that it 
was adopted for the immense new stores. 

—The World’s Fair Street Railway Com- 
mission, which is making exhaustive elec- 
trical tests at the Bullock Electric Mfg. Com- 
pany’s exhibit at Section 15, Palace of Elec- 
tricity, St. Louis Exposition, under the direc- 
tion of Profs. Norris of Cornell, Swenson of 
Wisconsin and Plum of Perduex, got some 
interesting results last week while testing 
the temperature co-efficients of steel rails. 
These tests are made by taking the resist- 
ance of the rail at a normal temperature, 
then passing a large current through the 
rail to raise its temperature through a range 
of 30 degrees centigrade, and at various 
stages of heat making other tests. The re- 
sults so far have been rather surprising. 
There seems to be but little difference in 
the resistances at the various temperatures. 
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It has been suggested that this may be due 
to the presence at the same time of iron 
and carbon in the steel, the one losing in 
conductivity while the other gains with the 
rise of temperature. So far the drop in 
voltage has been found to be much smaller 
with direct than with alternating current, 
and it varies much with the variations of 
current density and saturation. The rela- 
tionship has not been established. Tests 
for this purpose will now be made with con- 
stant wave forms, those heretofore used 
having varied some in this respect. 

—The Curtis & Co. Manufacturing Com- 
pany have an interesting exhibit at the St. 
Louis World’s Fair, in Machinery Hall, 
some of the features of which are as fol- 
lows: A steam feed mill in actual opera- 
tion, temporarily driven by compressed air 
supplied from motor driven air compress- 
ors, a small variable-friction feed mill and 
many other kinds of saw-mill machinery. 
Among the pneumatic machinery, besides 
the air compressors, are shown three Curtis 
pneumatic traveling cranes in operation, 
varying in capacity from 800 to 20,000 
pounds, a freight elevator with direct hoist 
of 2500 pounds capacity, and a variety of 
other lifts and hoists. These machines have 
many distinctive and valuable features, and 
the whole exhibit is a very instructive one. 

—The U. S. Wind Engine and Pump Co., 
of Batavia, IIl., have acquired all the patent 
rights of the Tweeddale Water Softening 
Co. and taken over their entire business, 
which will henceforth be conducted by the 
first-named company. 

—The Aultman & Taylor Machinery Co., 
of Mansfield, Ohio, the manufacturers of 
the Cahall water-tube boilers, have an ex- 
hibit at the St. Louis World’s Fair, which 
includes eight 508 horse-power horizontal 
boilers, built to carry 250 pounds steam 
pressure, four 508 horse-power horizontal 
boilers, for 175 pounds pressure, eight 400 
horse-power horizontal boilers, also for 175 
pounds pressure, and three 250 horse-power 
vertical boilers. All of these Cahall boilers 
have Aultman & Taylor chain-grate stokers, 
and each installation of horizontal boilers 
is equipped with an independent induced 
draft apparatus, and the coal is fed to the 
stoker hoppers by storage tanks and the 
conveyor system. Each vertical boiler has 
an independent stack and is operated with 


natural draft. The high-pressure boilers 
are used for operating the steam turbines 
that are located in the Palace of Machinery, 
and the other boilers supply steam for en- 
gines. All the boilers and stokers are lo- 
cated in the central portion of the Steam, 
Gas and Fuels Building, which is directly 
west of the Palace of Machinery. In addi- 
tion to this working exhibit, the Aultman 
& Taylor Machinery Co. have a very large 
non-working exhibit situated in the north- 
west corner of the Palace of Machinery. 
This exhibit consists of one 125 horse-power 
horizontal water-tube boiler, equipped with 
the Aultman & Taylor Machinery Co.’s 
superheater and chain-grate stoker, and the 
boiler is bricked up on one side, leaving the 
other side exposed, so that the entire sys- 
tem can be examined. There is also one 
cross-drum type horizontal water-tube 
boiler of 100 horse-power capacity, bricked 
up entirely on one side, and one 100 horse- 
power vertical water-tube boiler, bricked up 
in similar manner. This exhibition is an 
extremely interesting one, as it permits of 
a thorough study of the different types, in 
which the travel of the gases can be easily 
followed. In addition to these three full- 
sized boilers, all of the parts are shown in 
unassembled condition. 

—At the present time much interest cen- 
ters in the steam turbine, which promises 
to reduce the weight and cost of prime 
movers. Two large machines of this type 
are on exhibition in block 51, aisle 1, and 
block 44, aisle 10, Machinery Building, at 
the St. Louis Fair, one being shown by the 
Westinghouse Machine Company and the 
other by the General Electric Company. 
Econimic utilization of the energy of steam 
requires its expansion to the lowest possible 
pressure, which in the turbine is accom- 
plished without the usual losses due to the 
correspondingly low temperatures. In actual 
service the economy of the turbine is in- 
creased by approximately 3 to 5 per cent. 
for each inch of vacuum higher than 26 
inches. It is therefore of vital importance 
that all losses should be reduced to a mini- 
mum. The absence of oil from the steam 
renders the use of a surface condenser de- 
sirable in places where the saving of con- 
densed steam is important. The fact that 
the final temperature of the condensing 
water must be comparatively low necessi- 
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tates the highest degree of efficiency in its 
use and the immediate and complete re- 
moval of all non-condensible vapors, whose 
presence would increase the absolute pres- 
sure and consequently reduce the efficiency 
of the turbine. The steam from the West- 
inghouse-Parsons turbines at block 51 is 
condensed in a _ 1,500-square-foot surface 
condenser, supplied by Henry R. Worthing- 
ton. The air is removed by a Worthing- 
ton rotative dry vacuum pump of the center- 
crank type, but similar in other respects to 
the horizontal pumps already described. An 
air cooler is interposed between the con- 
denser and the vacuum pump, considerably 
increasing the capacity and efficiency of the 
latter. The condensed steam is removed 
from the condenser, by a Worthington 
volute pump directly connected to an in- 
duction motor. The operation of this pump 
is very interesting, since it requires neither 
valves nor floats and is not subject to 
vapor binding, as are reciprocating pumps. 
The pump is placed below the level of the 
condencer, receiving the water by gravity 
and its capacity is such that it runs ahead of 
the supply, so that the suction pipe is never 
full. The discharge pipe is, however, al- 
ways full and pressing back against the 
pump, but so long as the latter is in mo- 
tion there is no possibility of the water 
passing back to the condenser, so no auto- 
matic devices are needed. In another tur- 
bine plant a pump of this character returns 
the hot water directly from the surface 
condenser to the boiler against a pressure 
of 250 pounds. The Curtis steam turbine, 
exhibited by the General Electric Company 
in block 44, is of the vertical type, and the 
condenser is placed in the base of the steam 
turbine. It contains 8,000 square feet of 
tube surface and was built by Henry R. 
Worthington. The air is removed by a ro- 
tative dry vacuum pump, similar as regards 
the air end to those heretofore described, 
but driven through the medium of a silent 
chain by an electric motor. 

The working model concentrating plant 
built by the Allis-Chalmers Co., which forms 
one of the most interesting features of the 
State of Utah exhibit in the Mines and 
Metallurgy Building, at the St. Louis Fair, 
is to be presented to the Utah School of 
Mines after the close of the Exposition. 
Every separate part of the plant has been 


lettered with descriptive legends, so that 
the onlooker, as he watches the plant at 
work, will be able not only to see what is 
being done but will also be able to learn the 
name of the part that does the work. This 
makes the plant much more interesting as 
an exhibit and will add greatly to its value 
as an adjunct to the Utah School of Mines. 

—The Northern Pacific Railway has is- 
sued a book entitled “Wonderland, 1904,” 
descriptive of the territory traversed by this 
road, which is full of beautiful illustrations, 
and has sections devoted to the Yellow- 
stone Park, the Haunts of Wild Game, the 
Lignite Coal Area in North Dakota, Irri- 
gation in the Northwest, the Travels of 
Lewis and Clark, and other subjects. This 
railroad also issues a pamphlet on the 
Yellowstone National Park, with maps and 
illustrations, showing how to get there and 
what to see there. These publications are 
supplied for six cents and two cents, re- 
spectively, by the Passenger Department of 
the Northern Pacific Railway, St. Paul, Minn. 

—An extensive and comprehensive exhibit 
of mine models, maps, photographs, litera- 
ture of mining, metallurgy, etc, is being 
made in the Mines and Metallurgy Palace, 
at the Louisiana Purchase Exposition, St. 
Louis. Included in this display are the 
following: Maps, charts, photographs and 
models illustrating geologic or topographic 
features, and their relation to mineral de- 
posits, or the structure or mode of occur- 
rence of mineral deposits. Mine models, 


working plans of mines; maps, photographs, 


etc., of mining operations, plants, camps, 
etc. Statistics and publications relative to 
geology, mineralogy, palaeontology, topo- 
graphy, quarrying, mining, metallurgy, and 
the manipulation of mineral products, the 
development of water resources, etc. 
—Josephus Plenty, of Jersey City, has re- 
cently closed contracts for skylight work, 
as follows: International Steam Pump 
Works, Harrison, N. J., Bert L. Baldwin, 
engineer, 93,000 square feet; Lehigh Val- 
ley R. R. shops, Sayre, Pa. Walter G. 
Berg, chief engineer, 75,000 square feet; 
National Tube Co., Lorain, Ohio, E. D. 
Mower, superintendent of . construction, 
40,000 square feet; Central R. R. of New 
Jersey train shed, Jersey City, N. J., 
12,000 square feet; League Island Navy 
Yard, Philade'yhia, Pa., 6,000 square feet. 
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These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


Centrifugal Pumps. 
Bulletin No. 9, containing a report by Profes- 
sors J. E. Denton and William Kent on tests of 
De Laval centrifugal pumps, two driven by De 
Laval steam turbines and one by an electric mo- 
tor, with illustrations, curves and tables. 9 by 
6 in.; pp. 24. De Laval Steam Turbine Co., 
Trenton, N. J., and 74 Cortlandt St., New York. 


Circuit Breakers. 


Catalogue No. 19043, containing illustrations 
and descriptions of automatic circuit breakers in 
different styles and for various uses with both 
alternating and direct current. 10% by 7% in.; 
pp. 14. Also, circulars Nos. 19046 and 19047, 
devoted, respectively, to ceiling and fan control- 
lers and to a “variable speed motor’ controlling 
panel which fulfills U. S. Government specifica- 
tions. Ward Leonard Electric Co., Bronxville, 
N. Y. 


Electric Apparatus. 


Bulletins Nos. 4381 and 4382, containing, re- 
spectively, illustrations and descriptions of 
small-plant alternating-current switchboards for 
1150 and 2300 volts and of Thomson inclined- 
coil portable indicating instruments. 10% by 
8 in.; pp. 4 and 8. Also, flyers devoted to en- 
closed fuse cut-outs, small direct-current gen- 
erators, direct-current ceiling fan motors, and 
ready-made electric-lighting outfits for decora- 
tive lighting. General Electric Co., Schenec- 
tady, N. Y. 


Electric Driving. 


Bulletin No. 218, devoted to the industrial 
application of Sprague electric motors for direct- 
current circuits, with many illustrations showing 
these motors as geared, belted and direct con- 
nected to machine tools, pumps, printing presses, 
looms, blowers, hoists, winches and other ma- 
chines. 10% by 8 in.; pp. 32. Sprague Electric 
Company, 527-531 West 34th St., New York. 

Booklet No. 41, containing illustrations and 
descriptions of “Northern”? electric motors and 
other apparatus on exhibition at the St. Louis 
World’s Fair, in the Electricity Building and 
elsewhere, the motors driving machinery of ev- 
ery variety. Also, map of the Fair grounds. 
6 by 3% in.; pp. 16. Northern Electrical Mfg. 
Co., Madison, Wis. 

Electric Hoists. 

Catalogue No. 046, containing illustrations and 
descriptions of electric hoists, winches and cap- 
stans in various styles, for direct or alternating 
currents. 9% by 6% in.; pp. 20. C. W. Hunt 
Company, West New Brighton, Staten Island, 


“Four Powers.” 
“The Book of the Four Powers,” a handsome 
pamphlet briefly setting forth the scope of the 


var 


Allis-Chalmers manufactures, including steam 
engines, water turbines and other hydraulic 
machinery, gas engines, electric generators and 
motors, mining machinery, saw mills, and other 
products, illustrated with artistic half-tones, and 
with a tastefully designed cover. 10% by 8 
in.; pp. 46. Allis-Chalmers Company, Chicago. 
Gas Engines. 

Pamphlet, containing illustrations and de- 
scription of the Sargent complete-expansion gas 
engine, which possesses many features of spe- 
cial merit, with an account of its method of 
operation and indicator diagrams. The engines 
are furnished in units of from 1oo-horse power 
up, in single-cylinder-tandem and twin-tandem 
styles, and for all purposes. 9 by 6 in.; pp. 16. 
The Wellman-Seaver-Morgan Co., Cleveland, O. 


Gasoline Engines. 

Catalogue No. 14, containing illustrations and 
description of high grade gas and gasoline en- 
gines adapted to all power purposes, portable 
gasoline engines on steel and on wooden trucks, 
a portable electric power plant operated by a gas- 
oline engine, patent revolving wipe contact elec- 
tric igniter, geared governor, and other details 
and accessories, views of the Foos shops, useful 
data, telegraph code and index. 8 by 10% in.; 
pp. 39. Also, circular No. 65, showing, in con- 
venient form, the many points of advantage 
found in the Foos engines. 9 by 6 in.; pp. 4. 
The Foos Gas Engine Co., Springfield, O. 


Gas Producers. 

Catalogue, containing illustrations and de- 
scription of the Morgan continuous gas pro- 
ducer, equipped with the George automatic feed 
for distributing the coal evenly, uniformly and 
continuously over the whole surface of the fire. 
The producers supply gas fuel for iron and steel 
industries, glass manufacture, ore roasting, 
brick burning, lime burning, annealing, chemical 
manufacturing, and any operations involving 
heating. 9 by 6 in.; pp. 14. Morgan Construc- 
tion Co., Worcester, Mass. 

“St. Louis Exposition Edition” of catalogue 
containing illustrations and descriptions of pro- 
ducer-gas power plants of the pressure and the 
suction types, and on the Mond system, with or 
without by-product recovery. 11 by 8% in.; 
pp. 12. R. D. Wood & Co., Philadelphia. 


Handling Machinery. 


Large book, bound in flexible cloth, with hand- 
some half-tone illustrations on heavy paper and 
descriptions of the McMyler machinery for the 
rapid loading and unloading of cars and vessels, 
including machines for dumping cars bodily, 
revolving cranes, trolley direct unloaders and 
bridge tramways, buckets, and other kinds of 
hoisting and conveying machinery. 11% by 9 
in.; pp. 55. The Dodge Coal Storage Company, 
Nicetown, Philadelphia. 
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Inspection Car. 
Catalogue No. 112, containing illustrations 
and specifications of the Oldsmobile railroad in- 
spection car, with gasoline engine, and testi- 
monials from railroad men who have used it. 
9 by 6 in.; pp. 8. Railway Appliances Co., Old 
Colony Building, Chicago. 
Inspirator. 

Pamphlet, containing illustrations, description 
and price list of parts of the Hancock inspirator, 
type E, universally interchangeable, for feeding 
locomotive boilers with diagrams showing limit- 
ing temperatures and capacities of feed water. 
1z by 9 in.; pp. 6. The Hancock Inspirator 
Company, 85 to 89 Liberty St., New York. 

Locomotives. 

“Record of Recent Construction,” No. 48, 
containing handsome illustrations and descrip- 
tions in English and French of various types of 
locomotives built for United States and foreign 
railroad companies and industrial establish- 
ments, and the U. S. Government ordnance 
proving grounds at Sandy Hook. 6 by 9 in.; 
pp. 32. Baldwin Locomotive Works, Philadel- 


Machine Tools. 

Catalogue, containing illustrations and de- 
scriptions of hollow hexagon turret lathes and 
screw machines, universal turret lathes, valve 
milling machines, automatic boring and tapping 
machine, key lathes, cutting-off machine, vertical 
turret machine, horizontal boring machine, and 
other high-grade machine tools and appliances 
for working iron and brass. 9 by 6 in.; pp. 59. 
The Warner & Swasey Co., Cleveland, O. 

Nozzle. 

Pamphlet containing a reprint of a thesis by 
H. C. Crowell and G. C. D. Lenth, of the Civil 
Engineering Department of the Massachusetts 
Institute of Technology, on “‘An Investigation 
of the Doble Needle Regulating Nozzle,” show- 
ing the distribution of the velocity and the high 
efficiency of the jet from this nozzle, with il- 


lustrations, diagrams and tables. 9 by 6 in.; , 


pp. 30. Abner Doble Company, San Francisco. 
Pneumatic Tubes. 

Pamphlet, containing a reprint of an article in 
Compressed Air, by Edmond A. Fordyce, de- 
scribing and illustrating the very complete and 
efficient pneumatic-tube system installed at the 
New York Stock Exchange by the Lamson Con- 
solidated Store Service Company. 9 by 6 in.; 
pp. 7- Also, folder with illustrations of pneu- 
matic tube systems and electric, spring and grav- 
ity cash and parcel carriers. 9 by 4% in.; pp. 
11. Lamson Consolidated Store Service Co., 
Boston. 

Pumping Engines. 

Bulletin L 601, containing illustrations and 
comprehensive descriptions of Meyer-gear pump- 
ing engines and their details for small water- 
works and elevator service. These engines are 
built in the cross-compound and three-cylinder- 
compound types, and with fork frames or roll- 
ing-mill frames, and possess many advantages. 
9 by 6 in.; pp. 20. Laidlaw-Dunn-Gordon Co., 

114 Liberty St., New York, 
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Refrigerating Machinery. 


Catalogue, containing descriptions and _ illus- 
trations of small ammonia compressors and other 
apparatus for use in small cold storage plants, 
with approximate cost of operation and other 
useful information. 6 by 9 in.; pp. 29. United 
Iron Works Co., Springfield, Mo. 

Shapers. 

Catalogue B, containing half-tone illustrations 
and descriptions of the most modern styles of 
shaping machines, both belt and motor driven, 
and of their parts and attachments; together 
with telegraph code. 9 by 6 in.; pp. 36. Gould 
& Eberhardt, Newark, N. J. 


Steam Engineering School. 

Pamphlet with illustrations and descriptions 
of the State Steam Engineering School, con- 
ducted by James Coyne, M.E., whose specialty 
is the preparation of engineers and firemen for 
examination for licenses. 5 by 7 in.; pp. 20. 
State Steam Engineering School, Boston, Mass. 

Steam-Pipe Covering. 

Pamphlet containing a reprint of a paper by 
H. G. Stott before the Association of Edison 
Illuminating Companies, on “Steam-Pipe Cover- 
ing and its Relation to Station Economy,” giving 
an account of tests made for the Manhattan Rail- 
way Co.’s great power house in New York, as a 
result of which Carey’s 85 per cent. carbonate of 
magnesia coverings were installed. 9 by 6 in.; 
pp. 12, diagrams, 4. Philip Carey Mfg. Co., 
‘Lockland, Station R, Cincinnati. 


Thermit. 

Pamphlets containing illustrated instructions 
for welding iron and steel pipes, shafts, girders 
and other parts and shapes by means of the 
Goldschmidt thermit process, in which intense 
heat is generated by the combustion of a mix- 
ture of powdered aluminum and other sub- 
stances. Also, price lists. 9 by 5% in.; pp. 
12 and 8. Goldschmidt Thermit Co., 43 Ex- 
change Place, New York. 


Time Stamp. 

Folders with illustrations and descriptions of 
time stamps which are portable, automatic, self- 
inking, compact, simple and practical, and which 
record the. hour and minute as well as the date. 
6 by 3% in.; pp. 6. Perry Time Stamp Com- 
pany, 72 S. Canal St., Chicago. 

Valves. 

Pamphlet containing illustrations and descrip- 
tions of the Forster patent water-sealed reversing 
valve for regenerative gas furnaces, open-hearth 
furnaces, crucible furnaces, soaking pits, and 
so on, with list of users. 9 by 6 in.; pp. 12. 
The Wellman-Seaver-Morgan Company, Cleve- 
land, O. 

Water-Wheel Governors. 

Bulletin No. 5, illustrating and describing the 
Sturgess self-contained water-wheel governors, 
in which the governor and the pump are both 
mounted upon the same base, the latter being a 
hollow cylinder containing the oil under pressure 
which operates the governor. 9 by 6 in.; pp. 4. 
Sturgess Governor Engineering Co., Water- 
vliet, N. Y. 
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Coming Society Meetings. 


AMERICAN INSTITUTE OF ARCHITECTS. 
Sec.: Glenn Brown, Washington, D. C. 
Annual convention, Dec. 15-17, at Wash- 
ington. 

AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Sec.: Ralph W. Pope, 95 Liberty 
St. New York. Meetings on fourth Fri- 
day of each month at Carnegie Hall, 154 
W. 57th St., New York. Subject for Nov. 
26: “Heavy Electric Traction.” 

AMERICAN INsTITUTE, POLYTECHNIC SEC- 
TION. Sec.: George Whitefield, Jr., 19 W. 
44th St., New York. Meetings on first and 
third Tuesdays of each month, from Oc- 
tober to May, inclusive. 

AMERICAN Society oF Civit ENGINEERS. 
Sec.: C. W. Hunt, 220 W. 57th St., New 
York. Regular meetings, first and third 
Wednesdays of each month. 

AMERICAN SocrETY OF MECHANICAL En- 
GINEERS. _Sec.: Prof. F. R. Hutton, 12 W. 
gist St. New York. Annual meeting, Dec. 
6, at New York. 

Boston Society oF Civit ENGINEERS. 
Sec.: S. EK. Tinkham, 715 Tremont Temple. 
Regular meetings on third Wednesday of 
each month, except July and August. 

BrooKLYN ENGINEERS’ CLus. Sec.: J. 
Strachan, 191 Montague St. Regular meet- 
ings on second Thursday of each month. 


CANADIAN Rattway Sec.: W. H. 
Rosevear, Jr., Montreal. Regular meetings 
on first Tuesday of each month, except 
June, July and August. 

CANADIAN Society oF Civit ENGINEERS. 
Sec.: Prof. C. H. McLeod, 877 Dorchester 
St., Montreal. The General Section and 
the Electrical, Mechanical and Mining Sec- 
tions meet on different Thursdays, from 
October to May. 

CenTRAL Rattway Crus. Sec.: Harry 
D. Vought,, 62 Liberty St.. New York. Reg- 
ular meetings on second Friday of January, 
March, May, September and November, 
Hotel Iroquois, Buffalo. 

Cuicaco EtectricaL AssocraTION. Sec.: 
W. B. Hale, Monadnock Building. Regular 
meetings on first and third Fridays of each 
month, from October to May. 

Civiz Enoineers’ oF CLEVELAND. 
Sec.: Joseph C. Beardsley, 689 The Arcade. 
Regular meetings on second and fourth 
Tuesdays of each month, 

Civit Enotneers’ Society or St. PAvt. 
Sec.: G. S. Edmondstone. Regular meet- 
ings on second Monday of each month. 

Connecticut Street RAILWAY 
Association. Sec.: E. W. Poole, Bridge- 
port.. Annual meeting in November. 


EncInE Buitpers’ ASSOCIATION OF THE 
Unitep States. Sec.: D. Fleming, Harris- 
burg, Pa. Annual meeting, Dec. 2 and 3, 
at New York. 

ENGINEERING ASSOCIATION OF THE SOUTH. 
Sec.: Robt. L. Lund, 2102 Hayes St., Nash- 
ville, Tenn. Regular meetings on second 
Thursday of each month at the Berry 
Block. 

ENGINEERS’ CLuB oF Cuicaco. Sec.: B. 
W. Thurtell, 1223 New York Life Building. 
Regular meetings on first and third Tues- 
days of each month. 

Encineers’ CLus oF CINCINNATI. Sec.: 
C. H. Meeds, P. O. Box 333. Regular meet- 


_ ing on third Thursday of each month, ex- 


cept July and August. 

Encrneers’ CLus or Cotumsus (Ou10). 
Sec.: H. M. Gates, 5% West Broad St. 
Regular meetings on third Saturday of 
April, May, June and September, and on 
first and third Saturdays from October to 
March, inclusive. 

Encrineers’ CLus oF MINNEAPOLIS. Sec.: 
Jas. B. Gilman, American Bridge Co. Reg- 
ular meetings on third Monday of each 
month, except July and August. 

ENGINEERS’ CLUB OF PHILADELPHIA. Sec.: 
J. O. Clarke, 1122 Girard St. Regular meet- 
ings on first and third Saturdays of each 
month, except July and August. 

Enoineers’ Cius or St. Louts.. Sec.: 
H. J. Pfeifer, 920 Rialto Bldg. Regular 
meetings on first and third Wednesdays of 
each month. 

Encrnesrs’ Society oF WESTERN NEw 
York. Sec.: H. B. Alverson, 533 Ellicott 
Square, Buffalo. Regular meetings on first 
Tuesday of each month, except July and 
August. 

ENGINEERS’ SOCIETY OF WESTERN PENN- 
SYLVANIA. Sec.: Chas. W. Ridinger, 410 
Penn Ave., Pittsburg. Regular meetings 
on third Tuesday of each month. 

FRANKLIN InstiTuTE. Sec.: Dr. Wm. H. 
Wahl, 15 South 7th St., Philadelphia, Gen- 
eral meetings on third Wednesday of each 
month, except July and August. General 
section meetings every Thursday. 

Honotutu ENGINEERING ASSOCIATION. 
Sec.: G. F. Bush, Honolulu, Hawaii. 

INDIANA Pustic ASSOCIATION. 
Sec.: A. M. Barron, South Bend, Ind. Next 
meeting, Oct. 18, at Minneapolis. 

INTERNATIONAL RAtLwAy Concress. Gen- 
eral Sec.: Louis Weissenbruch, Belgian 
State Railways, Brussels, Belgium. Sec. of 
American Section: W. F. Allen, 24 Park 
Place, New York. Seventh session, May 
3-15, 1905, at Washington. 
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Iowa Rattway Crus. Sec.: P. B. Ver- 
million, Des Moines, Iowa. Regular meet- 
ings on third Tuesday of each month. 

LouIsIANA ENGINEERING Society. Sec.: 
G. W. Lawes, 806 Gravier St., New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

MASSACHUSETTS STREET RAILWAY Asso- 
craTion. Sec.: Charles S. Clark, 70 Kilby 
St., Boston. Meetings second Wednesday 
of each month, except July and August. 

Montana Society oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each month. 

New Encianp Rarroap Crus. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings, second Tuesday in each 
month, at Pierce Hall, Copley Square. 

New EncGLanp Street Ramtway C ius. 
Sec.: J. H. Neal, 1or1 Milk St., Boston. 
Meetings on last Thursday of each month. 

New York Etectricat Society. Sec.: 


Geo. H. Guy, 114 Liberty St., New York. 
Meetings monthly, on different Wednes- 
days, at the American Institute, 19 W. 44th 
ot. 


New York Rartroap Crus. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on third Friday of each 
month, except June, July and August, at 
Carnegie Hall, 154 W. 57th St., New York. 

NortH-West Rattway Crus. Sec.: T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minneapo- 
lis and St. Paul. 

Onto Socrety oF MeEcHANICAL ELEC- 
TRICAL AND STEAM ENGINEERS. Sec.: Cor- 
win J. Miller, Canton. Next meeting, Nov. 
18, at Canton. 

Paciric Coast ELectricAL TRANSMISSION 
AssocraTIon. Sec.: Geo. P. Low, 237 Cher- 
ry St.. San Francisco. Annual convention, 
third Tuesday in June. 
ings subject to call. 

PaciFic Coast Ramtway Crus. Sec.: C. 
C. Borton, West Oakland, Cal. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 

Paciric Nortuwest Society or 
NEERS. Sec.: Prof. M. Roberts, Seattle. 
Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattle. 

or Pittspurc. Sec.: J. 
D. Conway, P. & L. E. R. R. Pittsburg. 
Pa. Regular meetings on fourth Friday of 
each month, except June, July and August, 
at Hotel Henry. 

Raitway Sicnar Association. Sec.: B. 
B. Adams. 83 Fulton St., New York. Reg- 
ular meetings on second Tuesday of Janu- 
ary, March, May, Sept. and Nov. 

Water Suppry 
Sec.: F. W. Hayden, Glencoe, Minn. Meet- 
ings on first Sunday of each quarter at 
Alexander Hall, South Minneapolis, Minn, 


Intermediate meet- ~ 


RicuMonp Raritway Sec.: F. 
Robinson, 8th and Main Sts., Richmond, Va. 
Regular meetings on second Thursday of 
each month, except June, July and August. 

Rocxy Mountain Rattway Crus. Sec.: 
M. M. Currier, Colorado City. Regular 
meetings on second Tuesday of each month, 
except June, July and August, at Union 
Depot, Denver. 

St. Louris Ramway Crus. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

Society oF CHEMICAL INDUSTRY. New 
York Section. Sec.: H. Schweitzer, 40 
Stone St. Meetings on third Friday after 
the first Monday of each month, except 
June, July, August and September, at 
Chemists’ Club, 108 W. 55th St. 

SoUTHERN AND SOUTHWESTERN RAILWAY 
CLus. Sec.: W. A. Love, Atlanta, Ga. 
Regular meetings on third Thursday of 
Jan., April, Aug. and Nov., at Atlanta. 

TECHNICAL SocIETY OF THE PACIFIC 
Coast.. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings on 
first Friday of each month. 

TECHNOLOGY CLUB OF SYRACUSE. Sec.: 
A. Frederic Witmer, 707 Dillaye Building. 
Meetings monthly, except in June, July, 
August and September. 

Texas Rartway Crus. Sec.: T. H. Os- 
borne, Pine Bluff, Ark. Regular meetings 
on third Monday of April and September. 

ToLepo Society oF ENGINEERS. Sec.: L. 
M. Gram, 519 Gardner Building, Toledo, O. 
Meetings on third Friday of each month in 
National Union Building. 

WEsTERN Raitway Crus. Sec.: J. W. 
Taylor, 667 Rookery, Chicago. Meetings 
on third Tuesday of each month, except 
June, July and August, Auditorium Hotel, 
Chicago. 

WESTERN SOcIETY OF ENGINEERS. Sec.: 
J. H. Warder, Monadnock Block, Chicago. 
Regular meetings on first Wednesday and 
extra meetings on third Wednesday of 
each month, except July and August. 


Personal. 


—Mr. Hermann Nieter, of 180 Broadway, 
New York, is the representative of the 
Hammond Iron Works, of Warren, Pa. 

—Mr. William A. Doble, president of 
the Abner Doble Company, San Francisco, 
is a member of the International Jury of 
Awards, in the Department of Machinery, 
at the Louisiana Purchase Exposition, St. 
Louis. 

—Dr. Hermann von Schrenk, who is in 
charge of the Division of Forest Products, 
of the Bureau of Forestry, and of the Mis- 
sissippi Valley Laboratory at St. Louis, has 
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written a number of pamphlets on the dis- 
eases of timber and their prevention, on 
timber preservation and on railroad ties 
and rail fastenings, all of which are issued 
by the U. S. Department of Agriculture. 

—Mr. G. Fred Collins, who has a very 
extensive acquaintance throughout the East 
among officials and engineers of large rail- 
road and steel companies, has recently en- 
tered the employ of the Allis-Chalmers 
Company as special representative at their 
New York office. 

—Mr. D. M. Diller, of 202 Moore Bur- 
nett Building, Houston, Texas, has become 
chief engineer of the American Rice Cereal 
Co., of Kansas City, Mo., which owns eight 
irrigation canal systems in Louisiana and 
Texas. 

—Mr. R. C. Routledge, formerly of 
Messrs. Thomas Smith & Co., of New York, 
has taken charge of the contract department 
of the H. W. Johns-Manville Co., of 100 
William St., New York, to which he will 
give his undivided attention. 

—Mr. Spencer Miller, chief engineer of 
the Lidgerwood Mfg. Co., of New York, 
has returned from St. Petersburg, where he 
went by request of the Russian Govern- 
ment to inspect ten Lidgerwood marine ca- 
bleways which they had installed upon the 
ten largest battleships and cruisers of the 
Baltic Fleet, known, however, in Russia as 
the Second Pacific Squadron, and the sail- 
ing of which has been a matter of much 
discussion in the daily press for months 
past. 

—Messrs. Erskine Ramsay and Charles 
E. Bowron, who have both had many years’ 
experience as engineers and managers of 
mining and metallurgical plants in the Bir- 
mingham, Ala., district, have formed the 
firm of Ramsay and Bowron, at 2024% 
First Ave., Birmingham, Ala., for general 
engineering practice, making a specialty of 
examinations and reports of Southern 
plants and properties, and of plans and es- 
timates for mining plants, coke ovens and 
similar works. 


Industrial Notes. 

—The Association of Licensed Automo- 
bile Manufacturers have issued a Hand- 
Book of Gasoline Automobiles, for the in- 
formation of the public who are interested 
in the manufacture and use of these vehi- 


cles, and primarily for the convenience of 
the prospective purchaser of an automo- 
bile. The machines of the principal Ameri- 
can manufacturers and of the importers 
of the leading foreign gasoline automo- 
biles are shown in handsome half-tone il- 
lustrations, accompanied by specifications. 
These specifications include the principal 
features of the machine and are printed in 
black and red, in uniform style, so that 
the characteristics of the different auto- 
mobiles can be very easily compared, the 
prices being also given. The automobiles 
shown include all varieties, from the rac- 
ing machine and the heavy, elaborately 
fitted touring car, to delivery wagons, run- 
abouts and buckboards. The hand-book is 
most tastefully and attractively gotten up, 
and will appeal to everyone interested 
in automobiles. It may be obtained by 
sending six cents in postage stamps to the 
Association of Licensed Automobile Man- 
ufacturers, 7 East 42d St., New York. 
—The Reeves Engine Company have re- 
ceived an order from Messrs. S. Pear- 


son & Sons, Inc., for six vertical cross- 


compound engines, which are to supply 
the light and power for the Pennsylvania 
Railroad Co.’s East River tunnel. Three 
of them will be installed on the New York 
side, and three on the Long Island side. 
The Reeves Engine Company have also 
received orders for seven vertical cross- 
compounds for the Columbus (Ohio) 
sewage disposal plant, and for three en- 
gines of the same type from The William 
Tod Company, of Youngstown, Ohio, for 
the Youngstown sewage disposal plant, all 
of these engines being for direct connec- 
tion to centrifugal pumps. 

—Keuffel & Esser Co., of 127 Fulton St., 
New York, have a very large, complete and 
interesting exhibit at the St. Louis Exposi- 
tion of the products of their factories, 
which are the largest of their kind in 
America and perhaps the largest in the 
world, The exhibit consists of surveying 
instruments of all kinds, drafting instru- 
ments, devices for mathematical calcula- 
tions, furniture for the drafting room, blue- 
printing material and apparatus, including 
frames for printing by electric light, nauti- 
cal instruments, such as binnacles, sex- 
tants, compasses, etc., instruments for for- 
est surveying and other forestry work (a 
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new industry in this country), measuring 
tapes in great variety, and a number of 
very interesting special instruments for 
military purposes, such as Keuffel & Esser 
Co. furnish to the U. S. Army and Navy. 
The articles are displayed in and about an 
ornamental pavilion near the center of the 
Palace of Liberal Arts, the nautical instru- 
ments being placed on an imitation ship 
with a pilot house. The exhibit occupies 
over 1,500 square feet of floor space and is 
both artistically and systematically ar- 
ranged, the apparatus being grouped in an 
orderly manner which facilitates inspection 
and study. 

—The E. M. Dart Manufacturing Co., 
of Providence, R. I.,: report that the year 
just past has been the most prosperous one 
in their history, and that they have consid- 
erably increased the output of their patent 
union couplings, which the year before was 
about 500,000. 

—Mr. D. O. James, who was a member 
of the firm of James & Foote, manufac- 
turers of cut gears, whose plant was dam- 
aged by fire last June, has sold his interest 


in the tools and machinery saved from the 
conflagration to Mr. Foote, and has started 


a new business on his own account, Mr. 
James is now located at 35 and 37 South 
Canal St., Chicago, where he has a mod- 
ern shop equipped with the latest and most 
improved machinery for making spur gears, 
bevel gears with planed teeth, internal 
gears, spiral gears and worm gears. 

—The Reeves Engine Co., of 85 Liberty 
St., New York, closed orders for thirty-six 
of their engines during September. Recent 
tests of a Reeves engine, made by Profes- 
sors R. C. Carpenter and H. Diederichs, at 
Sibley College, Cornell University, gave 
very interesting and satisfactory results. 

—The Ball Engine Co., of Erie, Pa., are 
in receipt of an order for two 1,000-horse- 
power horizontal cross-compound Corliss 
engines, direct connected to alternators, for 
the People’s Ice, Light & Storage Co., of 
McKeesport, Pa., and have also recently 
received many other orders for their en- 
gines from all parts of the country. 

—tThe Stirling Company, of Chicago, the 
manufacturers of water-tube safety boil- 
ers, have appointed Mr. Frederick A. 
Scheffler special representative, with head- 
quarters at their New York office in the 


Engineering Building, 114 Liberty St., New 
York. Mr. Scheffler will be associated 
with Mr. A. L. Rogers, the district sales 
manager, and any inquiries regarding the 
Stirling water-tube boiler will receive 
prompt and energetic attention. 

—The Wellman-Seaver-Morgan Com- 
pany, engineers and manufacturers, with 
general offices at Cleveland, Ohio, and 
plants at Cleveland and Akron, Ohio, have 
opened a New York office at 42 Broadway. 
Mr. Geo. B. Damon, who is a well known 
and able engineer, has been appointed New 
York manager, and any inquiries addressed 
to the New York office will have his imme- 
diate and personal attention. 

—The Bristol Company, of Waterbury, 
Conn., have an exhibit at the St. Louis Ex- 
position of recording instruments for pres- 
sure, temperature and electricity, located 
in the Electricity Building. The booth, 
which is 21 feet by 12 feet, and looks very 
attractive, contains a large variety of instru- 
ments which record continuously with ink, 
upon graduated, revolving charts, ll 
changes that occur in pressure, tempera- 
ture or electricity, so that a record of a 
period of 24 hours or more may be ob- 
served at a glance. Many of these instru- 
ments are in actual operation, and may be 
inspected by visitors to learn their manner 
of construction and the scientific principles 
upon which their operation depends, and 
the extreme sensitiveness and accuracy 
that it is possible to obtain in instruments 
of this character without rendering them 
too delicate for commercial application. 
Recording pressure gauges are shown for 
ranges from full vacuum to 10,000 pounds 
per square inch; recording thermometers 
and pyrometers for ranges from 60° F. 
below zero to 1200° F. above, The record- 
ing thermometers are made in many varie- 
ties of form to render them applicable to 
all industrial requirements, especially where 
it is desired to record temperatures at a 
distance from the source of heat. Record- 
ing volt, ampere and watt meters for both 
alternating and direct current are shown, 
including a great variety of ranges suited 
to commercial demands for different volt- 
ages and currents in electric light, power 
and railway plants. Recording water-level 
gauges are shown in operation, and also a 
new instrument designed as a thermom- 
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eter-thermostat. This last instrument is 
so constructed that it may be used to give 
an alarm or set in operation temperature- 
regulating apparatus at any predetermined 
point of temperature. A full line of sizes of 
Bristol’s patented steel belt lacing is also 
exhibited and includes styles for all vari- 
eties and thicknesses of belting. 

—The Brown Corliss Engine Co., of 
Corliss, Wis., have recently received orders 
for one 24 and 44 by 48-inch tandem-com- 
pound rolling-mill engine for the U. S. 
Steel Corporation’s McKeesport plant, near 
Pittsburg, and for one 30 and 60 by 48-inch 
tandem-compound condensing engine for 
the rolling-mill plant of the Jones & 
Laughlin Steel Co., of Pittsburg. 

—The Wile Power Gas Company has 
been formed in Rochester, N. Y., to deal 
in gas producers for power and heating. 
This company will manufacture automatic 
gas producers, with patent regulator of the 
pressure type, of which over 1,000 horse 
power are now in successful operation in 
England. These producers will work with 
either coke, charcoal, anthracite coal, bi- 
tuminous coal or wood. The Wile Power 
Gas Co. will also build suction gas pro- 
ducers designed by experienced gas engi- 
neers and embodying the best features of 
European practice. 

—The American Blower Co., of Detroit, 
have recently opened a branch office at 1019 
Empire Building, Atlanta, Ga. 

—The electric wires in the cars on the 
N. Y. Rapid Transit Subway will run 
through the Sprague Company’s flexible 
metallic conduit, which is extensively used 
in the best and most modern buildings 
throughout the country. Flexible metallic 
conduit is a tube formed by a succession of 
steel convolutions, which gives not only 
great flexibility to the tube, but, also, by 
reason of the metal composition, a thor- 
ough protection to the insulated wires 
which it carries. Injury from rodents or 
mechanical causes is thus prevented, and 
even a short circuit will produce no serious 
damage, so that safety to the passengers 
is insured and they have nothing to fear 
from fire caused by defective wiring. 

—The Crocker-Wheeler Company, of 
Ampere, N. J., have seven of their standard 
railway-type generators, compound wound 
for 550 volts, in the Intramural Railway 
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power plant, in Machinery Hall, at the St. 
Louis Exposition, in the following sizes: 
One 900-kilowatt unit, connected to an en- 
gine manufactured by the Buckeye Engine 
Co., of Salem, O.; one 600-kilowatt unit, 
driven by an engine of the Lane & Bodley 
Co., Cincinnati; one 500-kilowatt unit, with 
an engine made by the Murray Iron Works 
Co., Burlington, Iowa; two 500-kilowatt 
units, driven by engines of the Brown- 
Corliss Engine Co., Corliss, Wis.; one 400- 
kilowatt unit, with an engine from the 
Harrisburg Foundry & Machine Co., of 
Harrisburg, Pa.; and one 100-kilowatt 
unit, driven by a tangential water-wheel of 
the Abner Doble Company, San Francisco. 
These generators and engines, which have 
been in service but a short time, are all for 
sale, delivery to be made shortly after Jan- 
uary I, 1905. 

—The Miami Commercial College, of 
Dayton, Ohio, has issued on attractive 
pamphlet, describing its course of study 
and showing the remarkable success 
achieved by its graduates, letters from 
many of whom are reproduced. This in- 
stitution was established in 1860, and its 
principal officers at present are A. D. Wilt, 
president, A. D. Wilt, Jr., vice-president, 
and S. O. Albaugh, secretary. 

—A meeting of a number of persons in- 
terested in cement and cement construc- 
tion was held in St. Louis during the En- 
gineering Congress, at which reports were 
made of the results of a canvass on the 
question of the formation of an associa- 
tion composed of users of cement. Several 
editorials have appeared in magazines sug- 
gesting such an association, especially in 
the September and October numbers of 
Municipal Engineering, published in In- 
dianapolis. Circular letters have been sent 
to persons engaged in cement and concrete 
construction, especially in concrete block 
manufacture, asking for expressions of 
opinions regarding the time and place of 
meeting for the formation of such an asso- 
ciation, A large number of replies to the 
circular letters have been received and as 
a result of this vote, it was decided at the 
meeting referred to, to issue a call for the 
convention of users of cement at Indianapo- 
lis, January 17-18-19, 1905. Arrangements 
were made for securing competent persons 
to speak upon the various subjects which 


t 
; 
é 
3 


vI THE ENGINEERING MAGAZINE. 


will come up for discussion, and to arrange 
for the local entertainment of the conven- 
tion, so that it may be successful in all its 
details. Further information regarding 
this convention may be obtained from Mr. 
Charles C. Brown, of 82 Commercial Club 
Building, Indianapolis. 

—The Electric Controller & Supply Co., 
of Cleveland, announce the opening of their 
southern branch office at 509-510 Wood- 
ward Bldg., Birmingham, Ala. This com- 
pany is now represented in the following 
cities: New York, Philadelphia, Pittsburg, 
Cleveland, O., Birmingham, Ala., Denver, 
Colo., San Francisco, and London. 

—The Northern Electrical Mfg. Co., of 
Madison, Wis., recently shipped to the New 
York Edison Co. 34 of its variable-speed 
motors operating on the Northern two-wire 
field-control system. These motors will be 
directly coupled to blowers for cooling the 
transformers in the various sub-stations of 
the Edison Company. Nine small Northern 
motors were also shipped recently to be in- 
stalled in the sub-stations of the Brooklyn 
Rapid Transit Co. This makes a total of 
75 Northern motors, aggregating 1,500 horse 
power, now in use by the two above-named 
companies. A 60-kilowatt Northern bal- 
ancing set has also been shipped to the New 
York Edison Co., for the equipment of its 
Waterside Station. 

—The Power & Mining Machinery Com- 
pany have recently closed a contract with 
Mr. James E. Hooper, of Baltimore, for a 
25 by 30-inch, two-cylinder engine, and two 
suction gas producers, the plant to be in- 
stalled in his new cotton mill at Woodber- 
ry, Baltimore. The engine as installed will 
have three rope pulleys for driving to the 
floors of the mill, and the shaft will be ex- 
tended for a flanged coupling, so that an- 
other 25 by 30-inch, two-cylinder engine 
can be installed at a later date, it being Mr. 
Hooper’s intention to double the mill after 
the first half is in operation. It is believed 
that this is the first installation of its kind 
for cotton mill work. The order was ob- 
tained after a very thorough investigation 
on the part of Mr. Hooper and his engi- 
neer, Mr. C. C. Hedrick, of the Lowell Ma- 
chine Company. 

—S. Pearson & Son, Incorporated, who 
are building the Pennsylvania Railroad tun- 
nels under the East River and Long Island 


City, have just awarded the contract for 
two complete compressed-air power plants, 
ready to operate, to the Ingersoll-Sergeant 
Drill Company, of New York. The com- 
bined capacity of the plants consists of 
50,000 cubic feet of low-pressure air per 
minute, and 12,000 cubic feet of high-pres- 
sure air per minute. It will be remembered 
that the same company recently received an 
order from the O’Rourke Engineering & 
Construction Company for the compressed- 
air plants to be used in building the Penn- 
sylvania tunnel under the Hudson River. 
The contract just awarded is the largest 
order ever placed in the history of the busi- 
ness. These plants will be erected by the 
Ingersoll-Sergeant Drill Company, under 
the personal supervision of Mr. J. H. 
Jowett, the sales manager of the company. 

—The New York Continental Jewell Fil- 
tration Company, of 15 Broad St, New 
York City, have an active demand for their 
water-purifying apparatus. Among their 
recent sales are the following: To apart- 
ment houses, residences, office buildings, 
etc.: Grand Hotel, Caledonia Springs, 
Quebec, Canada; St. Joseph’s Hospital, Ft. 
Wayne, Ind.; New York Telephone Com- 
pany, New York; N. Y. Magdalen Benev- 
olent Society, Inwood, N. Y.; Racquet and 
Tennis Club, New York; Dr. Reginald Al- 
len, J. C. Wilson, S. Geikler, Thos. W. 
Eynon, Mrs. Isaac Starr, Miss M. Grace 
Hall, C. J. String, Miss Hubbell, Rev. E. S. 
Lowery, W. H. Farwell, C. J. Hatfield, 
Mrs. Wm. McLean and Philip Wright, ail 
of Philadelphia. To textile mills: Chas. 
H. Whitly & Brother, Philadelphia; A. H. 
Sims Company, Montreal, Canada; Lau- 
rens Cotton Mills, Laurens, S. C.; and P. 
& J. Coates Company, Ltd. Pawtucket. 
R. I. Miscellaneous: Eynon & Evans, 
(brass foundry), Philadelphia; Rotograph 
Company, New York; J. A. Roebling’s 
Sons Co., Trenton, N. J., a second order; 
W. H. Tolhurst & Son, Troy, N. Y.; Le- 
high Valley Railroad Company, Easton, 
Pa.; Freund Brothers, (photographers), 
Atlantic City, N. J.; Peter Breidt City 
Brewery Company, Elizabeth, N. J.; Crys- 
tal Ice & Power Company, (ice plant), 
Danville, Va.; Jerome Avenue Pumping 
Station, (boiler service), New York; R. H. 
H. Steele Laundry, Jersey City, N. J.; and 
The Orr Company, Troy, N. Y. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


Aerial Tramways. 

Pamphlet, containing illustrated descriptions of 
the Otto aerial wire-rope tramways for the trans- 
port of coal, ore, timber and other materials, in 
buckets, boxes, casks and chains, with views of 
installations in all parts of the world, these 
tramways running up 20 miles in length and 
having clear spans up to 3657 feet. 9 by 6 in.,; 
pp. 46. Otto Wire Rope Tramway Co., 225 
Washington St., Chicago. 


Ammonia Fittings. 
Catalogue No. 2, containing illustrations, de- 
scriptions and prices of ammonia valves, flanges, 
couplings, elbows, tees, bends, headers, piping, 
safety gauge glasses and other ammonia fittings 
for ice-making and refrigerating plants. 9 bv 
6 in.; pp. 28. Vulcan Iron Works, San Fran- 
cisco. 


Ball Bearings. 

Bulletins Nos. 1, 5 and 6, devoted to Auburn 
hall bearings, including ball thrust bearings, ball 
thrust washers and other styles, together with 
many testimonials from users. 9 by 4% in. 
Auburn Ball Bearing Co., Rochester, N. Y. 


Building Construction. 

Pamphlets describing and _ illustrating the 
rapid and efficient construction of the electrica!' 
engineering laboratory for the Massachusetts In- 
stitute of Technology, a plant for the Columbia 
Rope Co., of Auburn, N. Y., a concrete dam, 
power stations, hospitals, and other buildings 
and engineering works. 7 by 8 in. Frank B. 
Gilbreth, 176 Federal St., Boston. 


Cableways. 

Large and comprehensive catalogue, with half- 
tone illustrations and descriptions of various 
forms of cableways for coaling at sea, loading 
and discharging vessels, handling logs, open-pit 
mining and quarrying, and constructing canals, 
dry docks, dams, locks, filter beds, piers and 
other engineering works. 11% by 9 in.; pp. 160. 
Lidgerwood Manufacturing Co., 96 Liberty St., 
New York. 


Coal-Handling Machinery. 

Bulletin No. 047, illustrating and describing 
coal-handling machinery for power stations, 
hoiler rooms, coaling stations, gas companies, 
coal yards, shipping docks, manufactories and 
other places. 5% by 6% in.; pp. 48. C. W. 
Hunt Company, West New Brighton, Staten Isl- 
and, N. Y. 


Concrete-Steel Bridges. 

Pamphlet, containing illustrations of many 
handsome reinforced concrete arch bridges, for 
parks, highways and railways, built on the Melan, 
the Thacher and the von Emperger systems. 
5% by 8 in.; pp. 36. Concrete Steel Engineer- 
ing Co., Park Row Building, New York. 


Electric Driving. 


Bulletin No. 37, containing an account, with 
many illustrations, of the Northern variable- 
speed motor drive for machine tools, a system 
with a_ single-voltage electric motor operating 
on a two-wire circuit through a controller, there- 
by obtaining speed variations of 5 and 6 to 1. 
10 by 7 in.; pp. 12. Northern Electrical Manu- 
facturing Co., Madison, Wis. 


Electric Generators. 


Bulletin No. 49, containing illustrations and 
descriptions of seven standard Crocker-Wheeler 
railway-type generators, ranging from 900 to 100 
kilowatts in capacity, six driven by steam engines 
and one by a Doble water wheel, which are in 
the power plant of the Intramural Railway at 
the St. Louis Exposition, and will be sold at 
the close of the Fair. 7% by 5 in.; pp. 16, 
Crocker-Wheeler Company, Ampere, N. J. 


Electric Machines. 


Bulletin No. 1027, illustrating and describing 
alternating current generators and motors, of 
both belted and direct-coupled types, and their 
parts, with views of plants where they are in- 
stalled. g by 6 in.; pp. 16. The Bullock Elec- 
tric Mfg. Co., Cincinnati. 


Expanded Metal. 


Large, handsome pamphlet containing half- 
tone illustrations and descriptions of the ex- 
panded-metal system of fireproof building con- 
struction for floors, roofs, partitions, ceilings, 
columns, walls, cornices, etc., theoretical and 
practical discussion of this method of construc- 
tion, and views of many buildings and engineer- 
ing works where it is employed. 12 by 9 in.; 
pp. 64. Expanded Metal Engineering Co., 256 
Broadway, New York. 


Fire Extinguisher. 


Booklet, illustrating and describing Badger’s 
fire extinguisher, which is compact and conven- 
ient, and by means of which a stream of water 
impregnated with carbonic acid gas can be thrown 
on a fire without delay. 6 by 3% in.; pp. 16. 
Badger Fire Extinguisher Co., Boston. 


Flexible Transmission. 


Bulletin No. 17, giving descriptions and illus- 
trations of the Coates hardened-steel ball-bearing 
flexible shaft and its applications to drills, 
grinders and other tools and machines. 8 by 
6 in.; pp. 16. Also, circulars devoted to the 
Coates’ direct-drive coupling for automobiles and 
the Coates’ ideal foundry equipment. Coates 
Clipper Manufacturing Co., Worcester, Mass. 


Grab Buckets. 


Pamphlet, with illustrations of grab buckets 
for handiing coal, ore, broken limestone, gravel 
and sand, and for excavating in clay, gravel and 
soft earth of any nature. 8 by 4% in.; pp. 12. 
The Jeffrey Manufacturing Co., Columbus, O. 
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Inspirators. 

Catalogue, containing half-tone illustrations 
and descriptions of the Hancock inspirator, of 
the “stationary” and other types, ejectors, noise- 
less water heaters, swing check valve and their 
accessories, with views and description of the 
Hancock Inspirator Co.’s factory, history of the 
inspirator, and useful information. 6 by 9 in.; 
pp. 54. The Hancock Inspirator Co., 85-89 Lib- 
erty St., New York. 


Locomotive Cranes. 

Bulletin No. 4, giving comprehensive descrip- 
tions and illustrations of “Browning Standard” 
locomotive cranes, in several styles, and of their 
details. 9 by 6 in.; pp. 32. The Browning En- 
gineering Co., Cleveland, Ohio. 


Machinery. 

Pamphlet entitled “What We Do,” which 
gives some idea of the scope of the Wellman- 
Seaver-Morgan Company’s work. There are 11- 
lustrations and brief descriptions of steel works 
and steel-works machinery, gas-producer plants, 
cranes, ore and coal-handling machinery, coke- 
oven machinery, steam engines, gas engines, 
water turbines, mining machinery, and other 
kinds of machinery and engineering works. 9% 
by 4 in.; pp. 36. The Wellman-Seaver-Morgan 
Co., Cleveland, Ohio. 


Mining Machinery. 

Bulletin No. 101, containing illustrations and 
descriptions of electrically-driven air compress- 
ors, mining hoists, pumps, blowers and exhaust- 
ers and other machinery for use at mines, with 
remarks on electric driving. 9 by 6 in.; pp. 24. 
Harron, Rickard & McCone, San Francisco, 

Narrow-Gauge Railways. 

Booklet, containing article entitled “On the 
Track,” by Ernst Wiener, reprinted from Cas. 
sier’s Magazine, and descriptions and illustra- 
tions of narrow-gauge railways and cars for in- 
dustrial works, mines, and many other purposes, 
both in and out of doors. 6% by 3% in.; pp. 
24. Arthur Koppel, 66-68 Broad St., New York. 

Plate Construction. 

Large pamphlet, containing handsome _half- 
tone illustrations of modern blast-furnace plants, 
cinder and hot metal cars, steel mixers, and 
other examples of steel and iron plate construc- 
tion. 9 by 11 in.; pp. 63. The William B. Pol- 
lock Co., Youngstown, Ohio. 

Precision Machinery. 

Catalogue giving illustrations, construction de- 
tails and principal dimensions of precision ma- 
chinery, including bench lathes, with many at- 
tachments, automatic pinion cutters, automatic 
gear cutters, drilling and tapping machines, and 
bench milling machines. 9 by 5% in.; pp. 59. 
Sloane & Chace Manufacturing Co., Ltd., New- 
ark, N. J. 

Pumping Machinery. 

Large pamphlet containing an illustrated re- 
print from The Iron Age on “Pumping and Air- 
Compressing Machinery at the St. Louis Ex- 
position,” which describes the pumping plant for 
the great cascades, sewage pumps, a model irri- 


gation plant, condensing apparatus and cooling 
towers, compressed-air plants, and many other 
kinds of pumping machinery. 12% by 8% in.; 
pp. 16. International Steam Pump Co., 114-118 
Liberty St., New York. 


Catalogue with illustrations and descriptions 
of condensing machinery, including jet condens- 
ers, surface condensers, cooling towers and air 
pumps of various kinds, as well as vacuum pumps 
for evaporating apparatus. 7 by 6 in.; pp. 56. 
Also, “Pony” catalogue No. 44, containing de- 
scriptions and illustrations of steam pumps for 
a great variety of purposes. 6 by 3% in.; pp. 
64. Dean Bros.’ Steam Pump Works, Indianapo- 
lis. 


Recording Electric Meters. 


Catalogue No. 16, with illustrations, descrip- 
tions and prices of recording volt meters, ampére 
meters and watt meters, their charts, cases and 
other accessories, facsimiles of records, tables 
of dimensions, diagrams of connections and other 
information. 12 by 9 in.; pp. 40. Also, bul- 
letin No. 17, illustrating the Bristol Company's 
exhibit at the World’s Fair, St. Louis. The 
Bristol Company, Waterbury, Conn. 


Steam Engines. 


Pamphlet describing tests of a Reeves simple 
engine, made by Professors Carpenter and Diede- 
richs at Cornell University, which gave excellent 
results. 9 by 6 in.; pp. 4. The Reeves Engine 
Co., 85 Liberty St., New York. 

Bulletins Nos. 162, 163 and 171, devoted to 
vertical steam engines, and Bulletin No. 164, to 
horizontal engines, with many illustrations, these 
engines being especially designed for driving 
blowers and fans. No. 171 also describes a new 
and effective system of automatic lubrication for 
vertical high-speed engines. 9 by 7 in. Also, 
booklet No. 70 devoted to fans and blowers. 
4% by 3% in.; pp. 32. American Blower Co., 
Detroit. 


Steam Specialties. 


Price list No. 11, with illustrated descriptions 
of “K. & T.” pressure regulators, continuous: 
discharge steam traps, noiseless back-pressure 
valves, and automatic relief valves, Metz pump 
governors, Vaters’ two-stage steam separators. 
and other steam specialties. 9 by 6 in.; pp. 8. 
Klipfel Manufacturing Co., 74-76 W. Lake St., 
Chicago. 


Storage Batteries. 


Booklet, containing descriptions, with illustra- 
tions and diagrams, of “‘chloride’’ accumulators 
in various styles, for railway power plants, ro- 
tary-converter substations, automobiles and other 
uses, with tables and useful information in con- 
venient form. 3 by 5% in.; pp. 42. The Electric 
Storage Battery Co., Philadelphia. 


Switchboards. 


Bulletin No. 20, containing descriptions, illus- 
trations and prices of “Security” panel boards 
for electric switches, fuses and connections. 10 
by 7% in.; pp. 20. Also, card illustrating the 
“Special’’ dry battery. The F. Bissell Company, 
Toledo, Ohio. 
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The Engineering Magazine—December, 1904 


Coming Society Meetings. 


AMERICAN Forest ConGress. Sec.: Wim. 
L. Hall, Atlantic Building, Washington, 
D. C. Meeting under the auspices of the 
American Forestry Association, Jan. 2 to 6, 
1905, at Washington. 

AMERICAN INSTITUTE OF ARCHITECTS. 
Sec.: Glenn Brown, Washington, D. C. 
Annual convention, Dec. 15-17, at Wash- 
ington. 

AMERICAN INsTITUTE OF ELECTRICAL EN- 
GINEERS. Sec.: Ralph W. Pope, 95 Liberty 
St., New York. Meetings on fourth Friday 
of each month at Carnegie Hall, 154 W. 
57th St., New York. Subject for Dec. 23: 
‘Transmission Problems. 

AMERICAN PoLtyTecHNic SEc- 
tion. Sec.: George Whitefield, Jr., 19 W. 
44th St., New York. Meetings on first and 
third Tuesdays of each month, from Oc- 
‘ober to May, inclusive. 

AMERICAN Society oF Civit ENGINEERS. 
Sec.: C. W. Hunt, 220 W. 57th St., New 
York. Regular meetings, first and third 
Wednesdays of each month, except July 
and August. 

AMERICAN SOCIETY OF MECHANICAL EN- 
GINEERS. Sec.: Prof. F. R. Hutton, 12 W. 
gist St., New York. Annual meeting, Dec. 
6-9, at New York. 

Boston Society or Civit ENGINEERS. 
Sec.: S. E. Tinkham, 715 Tremont Temple. 
Regular meetings on third Wednesday of 
each month, except July and August. 

BrooKLyN Cius. Sec.: J. 
Strachan, 191 Montague St. Regular meet- 
ings on second Thursday of each month. 

CANADIAN Raitway Crus. Sec.: W. H. 
Rosevear, Jr., Montreal. Regular meetings 
on first Tuesday of each month, except 
June, July and August. 

CANADIAN Society oF Civit ENGINEERS. 
Sec.: Prof. C. H. McLeod, 877 Dorchester 
st... Montreal. The General Section and 
the Electrical, Mechanical and Mining Sec- 
tions meet on different Thursdays, from 
October to May. 

CentraAL Rartway Crus. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on second Friday of January, 
March, May, September and November, 
Hotel Iroquois, Buffalo. 

Cuicaco ELectricAL AssociATION. Sec.: 
\W. B. Hale, Monadnock Building. Regular 
meetings on first and third Fridays of each 
month, from October to May. 

Civi. CLuBp OF CLEVELAND. 
Sec.: Joseph C. Beardsley, 689 The Arcade. 
Regular meetings on second and fourth 
Tuesaays of each month. 


Civit Enorneers’ Society or St. Paut. 
Sec.: G. S. Edmonstone. Regular meetings 
on second Monday of each month. 

Encine Burtpers’ ASSOCIATION OF THE 
Unitep States. Sec.: D. Fleming, Harris- 
burg, Pa. Annual meeting, Dec. 2 and 3, at 
New York. 

ENGINEERING ASSOCIATION OF THE SOUTH. 
Sec.: Robt. L. Lund, 2102 Hayes St., Nash- 
ville, Tenn. Regular meetings on second 
Thursday of each month at the Berry 
Block. 

Encineers’ or Cuicaco. Sec.: B. 
W. Thurtell, 1223 New York Life Building. 
Regular meetings on first and third Tues- 
days of each month. 

ENGINEERS’ CLus oF Cincinnati. Sec.: 
C. H. Meeds, P. O. Box 333. Regular meet- 
ing on third Thursday of each month, ex- 
cept July and August. 

EncINEERS’ CLus oF Cotumsus (Oun10). 
Sec.: H. M. Gates, 5% West Broad St. 
Regular meetings on third Saturday of 
April, May, June and September, and on 
first and third Saturdays from October to 
March, inclusive. 

ENGINEERS’ CLUB OF MINNEAPOLIS. Sec.: 
Jas. B. Gilman, American Bridge Co. Reg- 
ular meetings on third Monday of each 
month, except July and August. 

ENGINEERS’ CLuB OF PHILADELPHIA. Sec.: 
J. O. Clarke, 1122 Girard St. Regular meet- 
ings on first and third Saturdays of each 
month, except July and August. 

Cius or St. Louis. Sec.: 
H. J. Pfeifer, 920 Rialto Bidg. Regular 
meetings on first and third Wednesdays of 
each month. 

ENGINEERS’ Society OF WESTERN NEw 
York. Sec.: H. B. Alverson, 533 Ellicott 
Square, Buffalo. Regular meetings on first 
Tuesday of each month, except July and 
August. 

ENGINEERS’ Society OF WESTERN PENN- 
SYLVANIA. Sec.: Chas. W. Ridinger, 410 
Penn Ave., Pittsburg. Regular meetings 
on third Tuesday of each month. 

FRANKLIN INstituTE. Sec.: Dr. Wm. H. 
Wahl, 15 South 7th St., Philadelphia. Gen- 
eral meetings on third Wednesday of each 
month, except July and August. General 
section meetings every Thursday. 

HonoLtutu ENGINEERING SSOCIATION. 
Sec.: G. F. Bush, Honolulu, Hawaii. 

INTERNATIONAL RamLway Concress. Gen- 
eral Sec.: Louis Weissenbruch, Belgian 
State Railways, Brussels, Belgium. Sec. of 
American Section: W. F. Allen, 24 Park 
Place, New York. Seventh session, May 
3-15. 1905, at Washington. 
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Iowa Crus. Sec.: P. B. Ver- 
million, Des Moines, Iowa. Regular meet- 
ings on third Tuesday of each month. 

LouiIsIANA ENGINEERING Society. Sec.: 
G. W. Lawes, 806 Gravier St., New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

MASSACHUSETTS STREET Asso- 
cIATION. Sec.: Charles S. Clark, 70 Kilby 
St., Boston. Meetings second Wednesday 
of each month, except July and August. 

Montana Society oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each 
month. 

New Enciranp RartroAp C ius. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Pierce Hall, Copley Square. 

New ENGLtanp Street 
Sec.: J. H. Neal, tor Milk St., Boston. 
Meetings on last Thursday of each month. 

New York Society. Sec.: 
Geo. H. Guy, 114 Liberty St., New York. 
Meetings monthly, on different Wednes- 
on. at the American [nstitute, 19 W. 44th 

New York Raitroap Ciup. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on third Friday of each 
month, except June, July and August, at 
Carnegie Hall, 154 W. 57th St., New York. 

NortH-West Raitway Sec.: T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minneapo- 
lis and St. Paul. 

Paciric Coast ExvectricaL TRANSMISSION 
AssocrATIon. Sec.: Geo. P. Low, 237 Cher- 
ry St.. San Francisco. Annual convention, 
third Tuesday in June. Intermediate meet- 
ings subject to call. 

Paciric Coast Raitway Crus. Sec.: C. 
C. Borton, West Oakland, Cai. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 

Paciric NortHwest Socitty oF ENcI- 
xEERS. Sec.: Prof. M. Roberts, Seattle. 
Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattie. 

Rairway or Pirtspurc. Sec.: J 
D. Conway, P. & L. E. R. R., Pittsburg, Pa 
Regular meetings on fourth Friday of each 
month, except June, July and August, ai 
Hotel Henry. 

Raitway SIGNAL Association. Sec.: H. 
S. Balliet, South Bethlehem, Pa. Regular 
meetings on second Juesday of January, 
March, May, September and November. 

Ramway Water Suppty ASSOCIATION. 
Sec.: F. W. Hayden, Glencoe, Minn. Meet- 
ings on first Sunday of each quarter, at 
Alexander Hall, South Minneapolis, Minn. 

Ricumonp Rattway Sec.: F. O. 
Robinson, 8th and Main Sts., Richmond, 


Va. Regular meetings on second Thursday 
of each month, except June, July and Au- 
gust. 

Rocky Mountain Rattway Sec.: 
M. M. Currier, Colorado City. Régular 
meetings on second Tuesday of each month, 
except June, July and August, at Union 
Depot, Denver. 

St. Lovrs Ramtway Crus. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

OF CnHemicaL INpustry. New 
York Section. Sec.: H. Schweitzer, 4o 
Stone St. Meetings on third Friday after 
the first Monday of each month, except 
June, July. August and September, at 
Chemists’ Club, 108 W. 55th St. 

SoUTHERN AND SOUTHWESTERN. RAILWAY 
Ciun. Sec.: W. A. Love, Atlanta, Ga. Reg- 
ular meetings on third Thursday of Jan- 
uary, April, August and November, at At- 
lanta. 

TECHNICAL Society OF THE  PACciFIC 
Coast. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings ca 
first Friday of each month. 

TrecHNoLocy oF Syracuse. Sec.: 
A. Frederic Witmer, 707 Dillaye Building. 
Meetings monthly, except in June, July, 
August and September. 

Texas Raitway Sec.: T. H. Os- 
borne, Pine Bluff. Ark. Regular meetings 
on third Monday of April and September. 

Totepo Society oF ENGINEERS. Sec.: L. 
M. Gram, 519 Gardner Building, Toledo, O. 
Meetings on third Friday of each month in 
National Union Building. 

WESTERN Crus. Sec.: J. W. 
Vaylor, 667 Rookery, Chicago: Meetings on 
third Tuesday of each month, except June, 
July and August, Auditorium Hotel, Chi- 
cago. 

WESTERN OF ENGINEERS. Scc.: 
J. H. Warder, Monadnock Block, Chicago. 
Regular meetings on first Wednesday and 
extra meetings on third Wednesday of each 
month, except July and August. 


Personal. 


—Mr. Charles Lang, formerly with the 
Wheeler Condenser and Engineering Co, 
has joined the sales department of the 
A. D. Granger Co., at their New York 
office, 95 Liberty Street. Mr. Lang will make 
a specialty of pumps and condensers, the 
A. D. Granger Co. having recently acquired 
the agency for the Barr Pump Company, of 
Philadelphia. 

—Mr. J. W. Duntley, president of the 
Chicago Pneumatic Tool Company, sailed 
recently on a short business trip to Europe, 
where he will start the new plant for the 
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manufacture of his company’s apparatus lo- 
cated at Fraserburgh, Scotland, and wiil 
visit the business centers of England, Scot- 
land and the Continent in the interests of 
the rapidly growing foreign business of the 
Chicago Pneumatic ‘ool Company. 

Mr. E. D. Grant, who for some time past 
has been instructor in the department of 
Mathematics and Physics of the Michigan 
College of Mines, has recently been made 
assistant professor in the same department. 

—Mr. Edward James, who was for many 
years connected with the Burt Mfg. Co. and 
who established their filter business through- 
out the country, has entered the employ of 
the Pittsburgh Gage and Supply Co. of 
Pittsburgh, and will look after the interests 
of the latter company with regard to their 
White Star oil filters in all parts of the 
South and West. 

—Mr. Ernst Wiener, of the firm of Ar- 
thur Koppel, recently returned from a three 
months’ trip to Europe. 


Industrial Notes. 

—The American Society of Mechanical 
Engineers will hold its annual meeting in 
New York, from Tuesday, Dec. 6th, to Fri- 
day, Dee. 9th, inclusive. A number of in- 
ieresting papers will be read, and the usual 
reception will be held on Thursday even- 
ing, Dec. 8th, at Sherry’s. The following 
nominations have been made by the nom- 
inating committee: For president, John R. 
Freeman; for treasurer, William H. Wiley; 
for vice-presidents, S. M. Vauclain, H. H. 
Westinghouse and red W. Taylor; and 
for managers, George M. Brill, Fred J. 
Miller and Richard H. Rice. 

—Keuffel & Esser Co., of New York, 
who have had such a fine exhibit of their 
drawing materials, mathematical and sur- 
veying instruments and other products at 
the Louisiana Purchase Exposition, in St. 
Louis, have been awarded the only grand 
prize in Group 19, Liberal Arts (compris- 
ing instruments of precision, philosophical 
apparatus, etc.) and a gold medal in Group 
115, Mines and Metallurgy (comprising 
instruments and equipment for  under- 
ground surveying). 

—The Eureka Construction Co., of 287 
4th Ave., New York, has entered the field 
of fireproof building construction under the 
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auspices of men who have made almost a 
life study, not only of the manuincture of 
fireproofing material, but as wel! of its 
proper and efficient installation. !h:s com- 
pany purposes to confine its operations 
chiefly to railroad work, such as car barns, 
sheds, stations, warehouses, etc., having se- 
cured rights under different patents which 
cover methods peculiarly adapted to such 
work, among others, the Phoenix wall con- 
struction, and the Herculean, Eureka and 

Peerless systems for floor arches. 

—The Thomas S. Clarkson Memorial 
School of Technology has been awarded 
a bronze medal by the International Jury 
in the group comprising higher education, 
technical schools, ete. at the Louisiana 
Purchase Exposition. Its exhibit was 
warmly commended by the members of the 
jury, and has been a source of interest to 
visitors throughout the summer. 

—The American Blower Company’ will 
supply about 133,000 feet (over 25 miles) 
of one-inch steam pipe for the “hot-blast” 
heating and tempering coils to be installed 
in the new Wanamaker Building in Phila- 
delphia. This pipe is being manufactured 
into one hundred and eleven “A BC” heater 
sections, varying in capacity from 3,300 to 
56,000 feet of heating surface each. In con- 
nection with these heaters and in other 
parts of the building 28 “A BC” fans will 
be used, the largest of these having a hous- 
ing 220 inches high and the smallest 50 
inches. The completed apparatus, which is 
now being constructed in the American 
Blower Company’s factory at Detroit, will 
make a ten-carload shipment. “A BC” ap- 
paratus is also to be installed in the New 
York Wanamaker Building. Some 44,000 
feet of one-inch pipe will be used in the 
heaters and seven large fans will ventilate 
the building. 

—Alberger condensing apparatus, manu- 
factured by the Alberger Condenser Co., of 

95 Liberty St.. New York, and exhibited at 
the Louisiana Purchase Exposition, re- 
ceived a grand prize. 

The Eureka Fire Hose Co., of New York, 
desire to state that Messrs. W. H. Salis- 
bury & Co., who have handled the product 
of the Eureka Fire Hose Co. for so many 
years with marked success, will continue to 
be their only representatives at Chicago, 
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and it is furthermore hoped will remain 
indefinitely in control, thus adding to a 
long term of service that has been charac- 
terized by the highest degree of business 
tact and integrity. 

—The Westinghouse Companies at the 
Louisiana Purchase Exposition have re- 
ceived the following awards from the In- 
ternational Jury: Special award in the De- 
partment of Machinery for “the best, most 
complete and most attractive installation.” 
Twelve grand prizes: To the Westinghouse 
Electric and Manufacturing Company, for 
“alternating-current generators and motors, 
alternating-current turbo-generator instal- 
lation, static transformers, and rotary con- 
verters’—Group 67; to the Westinghouse 
Electric and Manufacturing Company, for 
“direct current generators and motors”— 
Group 67; to the Westinghouse Electric and 
Manufacturing Company, for “electric rail- 
way motors, alternating current and direct, 
and control systems for single and multiple 
unit operation and for mining and indus- 
trial locomotives”’—Group 67; to the West- 
inghouse Machine Company, for “horizon- 
tal gas engines and steam turbines”’— 
Groups 62 and 63; to the Westinghouse Air 
Brake Company, for “air brakes and fric- 
tion draft gears’—Group 74; to the West- 
inghouse Traction Brake Company, for 
“brakes for electric cars”—Group 74; to the 
American Brake Company, for “driver 
brakes’—Group 74; to the Westinghouse 
Automatic Air and Steam Coupler Com- 
pany, for “air and steam couplers’—Group 
74; to the Westinghouse Brake Company, 
Limited, London, England, for “air brakes 
and accessories’—Group 74; to the West- 
inghouse Company, Limitea, of St. Peters- 
burg, Russia, for “air brakes and acces- 
sories”—Group 74; to the Union Switch & 
Signal Company, for “signal systems”— 
Group 74; to the Cooper-Hewitt Electric 
Company, for “the development of the 
mercury vapor arc lamp”—Group 69. 
Eight gold medals: To the Westinghouse 
Electric and Manufacturing Company, for 
“complete switchboards and controlling ap- 
paratus, and the application of electric mo- 
tors for mechanical purposes”—Group 67; 
to the Westinghouse Electric and Manufac- 
turing Company, for “alternating current, 
direct current, and Bremer arc lamps and 
arc lighting systems”—Group 69; to the 


Westinghouse Electric and Manufacturing 
Company, for “electric measuring instru- 
ments”—Group 71; to the Nernst Lamp 
Company, for “Nernst lamps”—Group 69; 
to the Cooper-Hewitt Electric Company, 
for “vapor lamps for photo-engraving”— 
Group 15; to the Pittsburg Meter Com- 
pany, for “water and gas meters’—Group 
64; to the Westinghouse Electric and Man- 
ufacturing Company, for “industrial better- 
ment work”—Group 138; to the Westing- 
house Air Brake Company, for “the hous- 
ing of the working classes’—Group 136. 
Four silver medals: To the Westinghouse 
Electric and Manufacturing Company, for 
“switches, fuses, and wiring appliances’— 
Group 69; to the Sawyer-Man Electric 
Company, for “incandescent lamps”—Group 
69; to the Bryant Electric Company, for 
“electric-light fittings’—Group 69; to the 
Société Anonyme Westinghouse, Havre, 
France, for “gasolene automobiles”’—Group 
72. One bronze medal: To the Perkins 
Electric Switch Manufacturing Company, 
for “electric switches’—Group 609. 

—H. B. Underwood & Co., of Philadel- 
phia, the manufacturers of portable and 
other special tools and machines, have is- 
sued an attractive souvenir in the shape of 
a blotter pad with a picturesque celluloid 
cover. 

—The C. W. Hunt Company, of West 
New Brighton, New York, have been par- 
ticularly successful at the St. Louis World’s 
Fair, two of their three exhibits securing 
high awards, the third not entered. The 
‘Hunt “Industrial” railway received the gold 
medal for narrow-gauge railways, and the 
electric storage-battery locomotive built by 
this company received the silver medal, be- 
ing the highest award for this type of loco- 
motive. 

—The Ball Engine Co., of Erie, Pa., has 
received an order for a 1,000-horse-power 
horizontal cross-compound Corliss engine 
for the Altoona shops of the Pennsylvania 
railroad. 

—The Goldschmidt Thermit Co., of New 
York, have been awarded a grand prize at 
the St. Louis Exposition, where they have 
had a working exhibit in charge of Mr. 
W. M. Carr. The Franklin Institute, of 
Philadelphia, has also distinguished Dr. 
Goldschmidt for his inventions by confer- 
ring on him the Elliott Cresson Medal. As 
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is well known, this company employs its 
product, Thermit, consisting of specially 
prepared granulated or powdered alumi- 
num, for welding rails and many other ob- 
jects, repairing large broken metal parts, 
for producing pure iron and iron and steel 
alloys, and for other purposes. 

—The American Cement Company, 
Pennsylvania Building, 15th and Chestnut 
Streets, Philadelphia, Pa, have been 
awarded the first contract for the cement 
for the Panama Canal, the amount being 
10,000 barrels. The bid was made in the 
name of their New York selling agency, 
The United Building Material Company, 
Park Row Building, New York City, and 
the award was made last Saturday. The 
American Cement Company have secured 
for their old reliable “Giant” Portland Ce- 
ment contracts on some. of the most im- 
portant engineering works in the world, in- 
cluding 1,500,000 barrels for the New York 
Subway. 

—The Moody Publishing Co., of 35 Nas- 
sau Street, New York, have published an 
attractive and interesting little book, en- 
titled “The Art of Wise Investing,” which 
contains a series of short articles on invest- 
ment values, pointing out the essential 
characteristics of safe investment securi- 
ties, with a review of the financial pitfalls 
into which superficial examination inevita- 
bly leads. 

—Allis-Chalmers Company has won high 
honors at the St. Louis Exhibition with 
each of their three exhibits :—steam engine, 
electrical, and mining. The five-thousand- 
horse-power engine popularly known as the 
“Big Reliable,’ and the huge generator 
built by this company’s electrical depart- 
nent, otherwise known as the Bullock Elec- 
tric Manufacturing Company, each won a 
grand prize. These two machines, forming 
the huge unit which supplies the world- 
famous decorative lighting of the Exposi- 
tion buildings and grounds, and which have 
never failed under the most frequent and 
most unexpected emergency loads, are so 
well known that it is unnecessary to de- 
scribe them again. In the Department of 
Mines and Metallurgy the Allis-Chalmers 
exhibit was also awarded a grand prize, the 
highest honor given by the. International 
Jurors. Among other features of this min- 
ing exhibit and contributing to the success 


NEWS SUPPLEMENT. v 


which won the highest award, are the fa- 
mous style “K” Gates gyratory rock and 
ore breakers, the Overstrom concentrating 
table, the Allis-Chalmers style “A” and 
“B” crushing rolls, the Gates ball and tube 
mills, and the heavy six-foot Huntington 
mill, known as the “Anaconda” type, manu- 
factured only by this company. The Bul- 
lock Electric Mfg. Company’s grand prize 
also covered all their alternators, synchron- 
ous motors, direct-current generators and 
motors, and rotary converters. This award, 
in competition with their older and greater 
competitors, is a significant tribute which 
must interest all users of electrical machin- 
ery. In addition to all this, the Bullock sys- 
tem of multiple-voltage control of motors 
won a gold medal. 

—Morse chains, made by the Morse 
Chain Co., of Trumansburg, N. Y., have 
been installed in the Vulcanized Rubber 
Company’s works at Morrisville, Pa. for 
transmitting power from the engine to lines 
of shafting, and from about forty electric 
motors to individual tools, blowers and 
pumps. In a statement by Mr. George Hill, 
consulting engineer, of New York, who in- 
stalled this plant, he describes the exacting 
requirements, speaks of the successful op- 
eration of the Morse chains in driving the 
shafting from the engine, and the saving 
in space due to their use, and in conclusion 
says: “The cost of the individual drives 
from the motor was much more than for 
leather belting, but the Morse chain has a 
most decided advantage on account of the 
positive speed ratio obtained, less space re- 
quired, higher efficiency and greater dura- 
bility, making it the more desirable trans- 
mission to use. Loss of time repairing 
belts is a considerable item each year, that 
costs in the delivery of an order frequently 
far more than the chains cost. The efficiency 
claimed by the makers was practically 99 
per cent., and on the large speed ratios 
used I could hardly expect to obtain an 
efficiency of over 94 per cent. by the use 
of belting. This difference in efficiency be- 
tween the two methods of transmission 
would, if the chain were as durable as 
claimed, save enough in the power cost 
alone to renew the chain when worn out. 
While not enough time has elapsed to sub- 
stantiate all the claims made by the makers, 
careful inspection of the chains running 
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show them to be giving perfect service, and 
this has persuaded me to use the Morse 
chain for other contracts, as commercially 
they are the cheapest to use if a period of 
five Or more years is considered.” 

—The Laidlaw-Dunn-Gordon Company, 
of Cincinnati, who installed the two large 
air compressors located in Block 33 of Ma- 
chinery Building, have been awarded a 
grand prize by the Louisiana Purchase Ex- 
position for their improvements in valve 
mechanism. One of the machines has a ca- 
pacity of 1,300 cubic feet of free air per 
minute when running at 125 revolutions, 
and is used to supply the general com- 
pressed-air requirements of the Exposition, 
while the other is capable of furnishing 530 
cubic feet and supplies the transportation 
exhibits. [he large machine is fitted with 


an improved type of valve gear, the distin- 
guishing feature ot which is the novel man- 
ner of using poppet valves for controlling 
the opening of the discharge in combination 
with the semi-rotary, mechanically moved 
valves for controlling the closing of the 
discharge and the opening and closing of 


the suction. 

—The Electric Controller and Supply 
Company, of Cleveland, O., have been 
awarded a gold medal for their St. Louis 
World’s Fair exhibit. The apparatus shown 
consists of a full line of their regular con- 
trollers for crane, charging machine and 
similar service; a working exhibit of a 
magnetic switch controller built for mo- 
tors of any horse power; magnetic friction 
and stop brakes; cushion-type solenoids ; 
electric lifting magnets for plates, billets, 
etc.; resistance banks; knife switches; and 
a working exhibit of their direct-connected 
variable-speed motor drive for planers. 

—The Eureka Fire Hose Co., of New 
York, announce that their “Eureka,” “Par- 
agon” and “Red Cross’ brands of seamless 
rubber-lined fire hose have been awarded a 
gold medal at the St. Louis World’s Fair. 
It was to be expected that the product of 
the Eureka Fire Hose Co. would receive 
such substantial compliment, as their fire 
hose is a recognized necessity in every fire 
aepartment where reliability is considered 
paramount to every other consideration. 

—The Walworth Manufacturing Co., of 
Boston, have been awarded a gold medal at 
the St. Louis Exposition for their exhibit 


of valves, brass and iron goods, pipe fit- 
tings, and engineers’, gas and steam fitters” 
tools, 

The Derry-Collard Company, of 256-257 
Broadway, New York, have published a 
“Tractive Power Chart” for finding the 
drawbar pull of locomotives without mak- 
ing any calculation. This chart is printed 
on a sheet of tough paper about 15 by 20: 
inches in size. It gives the cylinder diam- 
eter, area and volume for all diameters be- 
tween I5 and 34 inches, and strokes between 
20 and 36 inches, and includes boiler pres- 
sures between 120 and 230 pounds, and 
driving-wheel diameters from 28 to 90 
inches. It not only shows the drawbar pull 
when these data are given, but it can be 
worked backwards to determine what sized 
engine must be used to get a certain draw- 
bar pull. This chart will be found very 
useful, and can be obtained by sending 50 
cents to the publishers. 

—The Jury of Awards of the Louisiana 
Purchase Exposition has awarded a gold 
medal for rail fastenings to the Continuous 
Rail Joint Company of America, for their 
display made in the Transportation Build- 
ing. The exhibit shows various types of 
rail joints produced by patented machinery 
controlled by the company in this country. 
The careful manufacture and perfect fit, 
giving three points of contact in one piece 
of metal, thus forming a rail joint of two 
symmetrical pieces, obtained as a result of 
these patents, have secured for them both 
from steam and electric railroads an appre- 
ciation which is shown by the fact that over 
20,000 miles of railroad track have been 
equipped with the continuous rail joint 
during the past ten years. The company 
owns and operates the Albany Iron & Steel 
Works at Troy, N. Y. They have on the 
market to-day types of joints for tee rails 
and girder rails that are made of rolled 
steel. They also manufacture step, or com- 
promise joints, to connect rails of different 
sections, and obtain a perfect surface and 
gauge for abutting rails. These are made 
of cast steel. This company is now bring- 
ing out a new type or insulated rail joint, 
and also an electric bonding joint to be 
placed upon the market. These appliances 
have already been introduced in many for- 
eign countries. The general offices of the 
company have always been at Newark, N. J. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


Air Compressors. 
Catalogue No. 53, entitled “Modern Practice 

in Air Compression,” containing descriptions of 
Sullivan air compressors, and a great deal of 
useful and interesting information regarding 
compressed air and its various applications, with 
many handsome illustrations and an index. 9 


by 6 in.; pp. 127. Sullivan Machinery Co., 
Railway Exchange, Chicago. 
Alternators. 


Bulletin No. 3, containing illustrations and 
descriptions of alternating-current generators 
direct connected to De Laval steam turbines by 
means of flexible couplings, with tables of di- 
mensions. 9 by 6 in.; pp. 24. De Laval Steam 
Turbine Co., Trenton, N. J. 

Carriers. 

Pamphlet entitled ‘*Mechanical Messengers,” 
containing half-tone illustrations descrip- 
tions of Lamson pick-up and delivery carriers, 
which afford an automatic and rapid means of 
transporting messages, packages, books, and other 
articles in offices, stores, factories, libraries and 
other establishments. 114% by 9 in.; pp. 16. 
Lamson Consolidated Store Service Company, 
Boston, Mass. 


Cement Sidewalk. 

Pamphlet entitled “Suggestions as to the 
Method of Construction of Cement Sidewalk 
Paving,” compiled by Albert Moyer, and con- 
taining specifications for ‘‘granolithic cement 
concrete” or “‘artificial stone’? sidewalks and 
pavements, with some typical views. 9 by 6 in.; 
pp. 12. Vulcanite Portland Cement Co., Flatiron 
Suilding, New York. 


Centrifugal Pumps. 

Pamphlet devoted to high-grade centrifugal 
pumping machinery, with illustrations of a few 
representative designs, a glossary of terms and 
other useful data and tables. 11 by 8% in.; 
pp. 16. R. D. Wood & Co., Philadelphia. 

Chains. 

Catalogue No. 185, entitled “Forgings and 
Castings,’”’ containing illustrations and descrip- 
tions of the “Warwick” and the “Trident” chains 
for snips’ cables, dredges, steam shovels, con- 
veyors, loading, mining, quarrying, rafting and 
other uses, and also shackles, swivels, rafting 
dogs, bolts, davits, cleats and other appliances 
for marine, towing and conveying work. 9 by 
6 in.; pp. 32. Newhall Chain Forge & Iron 
Co., 9-15 Murray St., New York. 


Channeler. 
Form 322, a pamphlet with illustrations and 
descriptions of the ““Broncho” channeler, a light, 
handy machine for cutting channels in rock, and 
for doing other work in quarries and rock ex- 
cavations. 9 by 6 in.; pp. 15. The Ingersoll- 
Sergeant Drill Co., 26 Cortlandt St., New York. 


Chimneys. 

Pamphlet, containing illustrations and descrip- 
tions of the Weber system of constructing chim- 
neys of concrete, reintorcd by vertical T steel 
bars, encircled by steel rings, and connected by 
sheet-iron clamps, together with views of some 
large completed chimneys. 9 by 4 in.; pp. 31. 
Weber Steel-Concrete Chimney Co., Ashland 
Block, Chicago. 


Condensers. 


Catalogue No. 4, containing half-tone illustra- 
tions and descriptions of Alberger barometric 
condensers and their auxiliary apparatus, central 


condensers, single and two-stage dry vacuum 
pumps, Corliss circulating pumps, centrifugal 
circulating pumps, series-multiple centrifugal 


pumps, cooling towers, exhaust relief valves and 
entrainers, and other high-grade condensing ap- 
paratus. 9 by 6 in.; pp. 48. Alberger Condenser 
Company, 95 Liberty St., New York. 


Cooling Towers. 

Pamphlet, containing illustrations and descrip- 
tions of Stocker’s patent cooling towers for 
cooling the water from condensers in steam 
plants, ice factories and other plants, with an 
interesting account of the advantages and econ- 
omy of cooling towers. 8% by 6 in.; pp. 36. 
George J. Stocker, St. Louis. 


Coupling. 

Circular, containing illustrations and descrip- 
tion of the Almond patent coupling, a counter- 
shaft for transmitting motion at right angles in 
a noiseless and very efficient manner. 12 by 9 
in.; pp. 4. Also, circulars and folders devoted 
to the Almond turret-head tool drill chucks, 
flexible steel tube for conveying oil or gas, and 
for electric and gas brackets, and other special- 
ties. T. R. Almond Manufacturing Co., 83 and 
85 Washington St., Brooklyn, N. Y. 


Dry Kilns. 

Illustrated sectional catalogue No. 166, de- 
voted to the “A B C” dry kilns for timber prod- 
ucts. It contains descriptions of moist air dry 
kilns, blower dry kilns, hot blast apparatus and 
all kinds of dry kiln appurtenances, with re- 
marks on the theory of kiln lumber drying, and 
views of kiln plants in various parts of the world. 
83% by 7 in.; pp. 78. American Blower Co., De- 
troit. 


Electric Apparatus. 

Binder containing many bulletins devoted to 
arc lamps, electric generators, electric motors, 
motor-starting rheostats, wattmeters, voltmeters, 
ammeters, switchboards, cut-outs, transformers, 
street-lighting systems, and other electric machin- 
ery and apparatus, with many illustrations. Also, 
index to bulletins. 10% by 8 in. Fort Wayne 
Electric Works, Fort Wayne, Ind. 
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Electric Driving. 


Bulletin No. 221, devoted to “Direct-Current 
Motor Equipments for Printing Presses and Al- 
lied Machines,” and containing descriptions and 
many illustrations of electric motors, controllers, 
resistances, and other apparatus and their ap- 
plication to machinery in printing, engraving and 
stereotyping plants. 10% by 8 in.; pp. 48. 
Sprague Electric Company, 527-531 W. 34th St., 
New York. 


Electric Switches. 


Bulletin No. 6010, devoted to ‘Knife 
Switches.” It contains illustrations, descrip- 
tions, prices, tables of dimensions and other data 
concerning various types and sizes of knife 
switenes and other electric switchboard apparatus 
and fixtures. 1034 by 73% in.; pp. 38. Western 
Electric Company, 259 South Clinton St., Chi- 
cago. 


Elevator Machinery. 

Catalogue D, devoted to elevat hinery 
and power transmission appliances. It contains 
illustrations, descriptions and price lists of pul- 
leys, sheaves, hand wheels, tension carriages, 
gears, couplings, hanger, belt tighteners, rollers, 
sprocket wheels, and many other appliances for 
elevating and conveying work and for shafting 
and belting. Also, index. 7% by 5% in.; pp. 
212. Minneapolis Steel and Machinery Co., Min- 
neapolis. 


Feed-Pump Controller. 

Pamphlet, with illustrated description and 
price list of Mullin’s automatic controller for 
boiler feed pumps, and directions for connecting 
and operating it. 9 by 6 in.; pp. 4. Also, pam- 
phlet devoted to Mullin’s duplex-automatic regu- 
lator and mixer for fuel oil. 9 by 6 in.; pp. 4. 
The Federal Valve Co., Seattle, Wash, 


Gauges. 

Catalogue for 1904, containing illustrations, de- 
scriptions and prices of high-grade pressure and 
vacuum gauges of the self-contained type for all 
purposes, marine clocks, tachometers, watchman’s 
portable control watches, steam-engine indicators, 
testing pumps, mercury gauges and thermometers, 
water gauges, safety valves, and many other fit- 
tings and appliances. 10 by 6% in.; pp. 106. 
Standard Gauge Mfg. Co., Syracuse, N. Y. 


Graphite. 

Pamphlet giving the important facts, together 
with the prices, of Dixon’s lubricating graphites 
and graphite lubricants, with illustrations and 
an ornamental cover. 8% by 5% in.; pp. 28. 
Also, illustrated pamphlet, showing the benefits 
derived from the use of graphite for lubrication 
on automobiles and motor boats. 7% by 5% in.; 
pp. 21. Joseph Dixon Crucible Co., Jersey City, 
N, J. 


Lava. 

Pamphlet entitled “Lava for Mechanical and 
Electrical Purposes,” containing illustrations and 
descriptions of gas tips and burners, electrical 

insulators and other objects made of the mineral 
talc, which is machined in its natural condition 
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and then baked at a high temperature to a condi- 
tion of extreme hardness. 9 by 6 in.; pp. 12. 
American Lava Company, Chattanooga, Tenn. 


Magnetic Switches. 


Bulletin No. 1oro, with descriptions and illus- 
trations of magnetically operated switches for 
electric circuits, of the gravity type and the 
clapper type; and Bulletin No. 1004, devoted to 
solenoids and electromagnets of the “magnetic. 
cushion” type, in which there is no blow or 
shock when the plunger is brought to rest at the 
end of its travel. 634 by 5 in.; pp. 8. The Elec- 
tric Controller and Supply Co., Cleveland, O. 


Power Station. 

Handsome pamphlet, entitled ‘““The Power ef 
the New York Subway,” with ornamental cover 
and half-tone illustrations, devoted particularly 
to the large Allis-Chalmers steam engines in the 
great power station of the Interborough Rapid 
Transit Company, and with a general descrip- 
tion of the Subway itself. 10% by 8 in.; pp. ro. 
Allis-Chalmers Company, Milwaukee. 


Producer Gas. 

Catalogue A, section 1, dealing with producer 
gas for power and fuel, its uses and cost, and 
containing illustrations of gas producers, a gen- 
eral discussion of producer gas, and comparison 
of producer gas with other sources of power, 9 
by 6 in.; pp. 15. Wile Power Gas Co., Roches- 
ter, N. Y. 


Pumps. 

Illustrated pamphlet, containing descriptions of 
some of the characteristic Cameron designs of 
steam pumps, including sinking pumps, feed 
pumps and other regular and special types, with 
tables of prices, dimensions and weights. 5% 
by 3% in.; pp. 52. A. S. Cameron Steam Pump 
Works, Foot of East 23d St., New York. 


Steam Head. 

Bulletin L-602, illustrating and describing a 
special steam head for operating deep-well 
pumps, where it is necessary to place the pump 
cylinder far below the steam cylinder. 9 by 6 
in.; pp. 4. Laidlaw-Dunn-Gordon Co., 114-118 
Liberty St., New York. 


Steam Shovels. 

Catalogue No. 4, containing half-tone illustra- 
tions, descriptions and tables of principal di- 
mensions of steam shovels and excavators for 
mines, smelters, blast furnaces, ore docks, brick- 
yards, cement works, railroads and contractors. 
Shovels equipped with electric motors are shown, 
and dipper dredges also are illustrated. 6 by 9 
in.; pp. 32. The Thew Automatic Shovel Co., 
Lorain, O. 


Well Machinery. 

Manufacturers’ catalogue, illustrating and de- 
scribing a full line of well sinking and prospect- 
ing machinery, artesian-well and compressed-air 
pumping machinery, air compressors, gasoline and 
steam engines, boilers and many tools and appli- 
ances for well sinking by the most modern meth- 
ods, with code words and prices. 9 by 6 in.; pp. 
160. The American Well Works, Aurora, II. 
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NEWS SUPPLEMENT 


The Engineering Magazine— February, 1905 


Personal. 

—J. U. Jones, of Dallas, Texas, has 
joined the staff of the Allis-Chalmers Co., 
Milwaukee, and will hereafter represent 
them in Texas and its tributary territory. 

—W. L. Loveland has been appointed 
manager and H. Schifflin assistant manager 
of the mining and crushing department of 
the Allis-Chalmers Co., with headquarters 
in the New York Life Building, Chicago. 

—C. W. Whitney has resigned as Pacific 
Coast representative of the McGraw Pub- 
lishing Co., New York, and has taken 
charge of the publicity department of Abner 
Doble Co., San Francisco, engineers and 
manufacturers of tangential water wheels 
and needle regulating nozzles. ; 

—Henry C. Mortimer, Jr., of the General 
Electric Inspection Co., has joined the New 
York office staff of the Crocker-Wheeler 
Co. He will assist F. B. DeGress, manager 
of that office, and will succeed A. J. Thomp- 
son, who has accepted a position with the 
New York branch of the Bullock Electric 
Manufacturing Co. 

—Henry S. Manning has sold to Charles 
A. Moore his entire interest in the firm of 
Manning, Maxwell & Moore, together with 
his interest in the Ashcroft Mfg. Co., Con- 
solidated Safety Valve Co., Hayden & 
Derby Mfg. Co., and Hancock Inspirator 
Co. There will be no change in the name 
or character of the firm and its business in 
the future will be conducted by Mr. Moore 
and the men who have been associated 
with him. 

—W. S. Montgomery, for many years 
sales manager for the Conover Condenser 
Co., and for the past year New York man- 
ager for the Payne Engine Co., has formed 
a partnership with G. M. Rogers under the 
firm name of Rogers & Montgomery, with 
offices at 147 West 23rd St., New York. 
The new firm will deal in a general line of 
small labor-saving tools, and are the ex- 
clusive United States sales agents for the 
new line of hand and press punches lately 
brought out by the Gem Tool Works of 
Brooklyn. 


Industrial Notes. 


—The annual meeting of the American 
Institute of Mining Engineers will be held 
Feb. 21, at 99 John St., New York. 

—The Electric Controller & Supply Co., 
Cleveland, has placed George Magalhaes 
in charge of its eastern office at 136 Liberty 
St., New York. 

—tThe Bristol Co., Waterbury, Conn., was 
awarded a gold medal for an exhibit of re- 
cording instruments at the St. Louis 
World’s Fair. 

—Chicago Pneumatic Tool Co., Chicago, 
has received a cablegram from their Lon- 
don branch for 705 tools. This is an indica- 
tion that their business abroad is growing. 

—On account of the rapid growth of its 
business, the Pittsburg Gage & Supply Co., 
Pittsburg, Pa., has leased another store and 
warehouse adjoining their present location. 
The building is four stories, 50 x 200 feet. 

—Goldschmidt Thermit Co., New York, 
at the request of the United States authori- 
ties, has presented to the National Museum 
at Washington, its entire exhibit at the 
World’s Fair, St. Louis. 

—The F. W. Braun Co., Los Angeles, 
Cal. was awarded gold medals by the 
World’s Fair, covering practically their en- 
tire line of apparatus and appliances for 
assayers, metallurgists and chemists. 

—Missouri Pacific Railway runs a train 
between St. Louis and the City of Mexico 
that saves over nineteen hours. It leaves 
St. Louis every day at 2:21 p. m. and ar- 
rives at the City of Mexico at 10.50 a. M. 
the third morning. 

—Brown Hoisting Machinery Co., Cleve- 
land, has issued a set of illustrated cards, 
printed in colors, describing in simple lan- 
guage, for the non-technical, sixteen im- 
portant types of cranes manufactured by 
them. 

—Brown Corliss Engine Co., Corliss, Wis., 
has received the contract from the city of 
Milwaukee to furnish and erect complete, 
at the North Point pumping station, one 
triple expansion high duty crank and fly 
wheel 20,000,000-gallon pumping engine. 


I 


—The engraving and steel stamp business 
of the Schwerdtle Stamp Co., and the rub- 
ber stamp business ot the Bridgeport Stamp 
Co., have been consolidated, and will here- 
after be known as the Schwerdtle Stamp 
Co., with offices at Bridgeport, Conn. 

—Diamond Drill & Machine Co., Birds- 
boro, Pa., has opened a New York office at 
52 Broadway. Their steel and iron. foun- 
dries are busier now than at any time dur- 
ing the past year, while their machine shop 
is running double, being especially busy on 
rolling mill and blast furnace work. 

—The National Electric Co., Milwaukee, 


‘was awarded the contract for equipping 


with air brakes the new convertible type of 
cars of the Cleveland electric railway. This 
is the largest contract for individual air 
brake compressors that has ever been placed 
in this country. 

—Isthmian Canal Commission, Washing- 
ton, are inviting proposals for machine 
tools, machinery, hand cars, leather belting, 
rope, canvas and rubber hose, cars, and 


‘miscellaneous supplies, including coal tar, 


axle grease, glue, ticking, horse hair, etc. 
Copies of the proposals may be had upon 
application to the commission. 

—Brown Corliss Engine Co., Corliss, 
Wis., has received an order from the IIli- 
nois Steel Co., for a 2,000 horse power com- 
bined vertical and horizontal Corliss en- 
gine to be established at their Joliet plant. 
This engine is similar in design to the en- 
gine exhibited at the World’s Fair by Allis- 
Chalmers Co. 

—The Illinois Steel Co., Joliet, Ill. is 
about to begin an extension of its works, at 
a cost of $100,000, to accommodate the busi- 
ness of the Continuous Rail Joint Co., of 
America, Newark, N. J. The latter com- 
pany has extensive works at Troy, N. Y., 
but its western business requires a plant 
nearer the center of trade. 

—The California Gas & Electric Corpo- 
ration, San Francisco, has just ordered 
from the Stanley Mfg. Co., two frequency 
changing outfits of 5,000-kilowatt capacity 
each, amounting to virtually 20,000-kilo- 
watt capacity divided between four ma- 
chines operated as two motor generator 
sets. The contract also includes transfor- 
mers of 1,000 kilowatts. 

—The Erie Railroad, through its Indus- 
trial Department, has issued a map of its 
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system, which shows, in graphic style, the 
many admirable locations for manufactur- 
ing, mining and other industries along its 
line. Full particulars regarding this de- 
partment of the Erie Railroad may be ob- 
tained from its Industrial Commissioner, 
Mr. Luis Jackson, 21 Cortlandt St., New 
York. 

—The Electric Controller & Supply Co., 
Cleveland, has just shipped the second of 
two 200 horse power 220-volt type M. T. 
magnetic switch controllers to the Lorain 
plant of the National Tube Co. They are 
for the control of the reversing motors 
driving the tilting tables on each side of 
the plate mill. Other shipments of con- 
trollers of this type have been made recent- 
ly to the Carnegie Steel Co., the Lacka- 
wanna Steel Co., and the Illinois Steel Co. 

—The Allis-Chalmers Co. opened new 
sales offices in Philadelphia on January rst 
in the Land Title Building. The offices 
heretofore maintained by the electrical de- 
partment of the company, the Bullock Elec- 
tric Mfg. Co., in the North American Build- 
ing, have also been removed to the Land 
Title Building, where they have been con- 
solidated with those of the parent company. 
The new offices are in charge of W. A. 
Wood. 

—The following concerns are among 
those who have recently equipped their 
power plants with the White Star continu- 
ous oiling system installed by the Pittsburg 
Gage & Supply Co., Pittsburg: Portland 
Electric Light Co., Portland, Ore.; Peoples 
Power Co., Moline, Ill.; Watson, Jack & 
Co., Montreal, Can.; Diebold Safe & Lock 
Co., Canton, O.; Robb Engineering Co., 
Amherst, N. S.; and Suffolk Light & Ice 
Co., Suffolk, Va. 

—The Westinghouse Electric Manufac- 
turing Company’s “Diary” for 1905 is lifted 
into a class quite above that of most pub- 
lications of the kind by the fact that in ad- 
dition to the general tables of useful data, 
equivalents, and formule, it contains a spe- 
cial section of “Engineering Data for 
Electrical and Mechanical Engineers.” 
These cover the subjects of electric rail- 
ways, motors for machine-tool drive, illu- 
mination, power transmission, lightning ar- 
resters and choke coils, operating hints on 
electrical machinery, first aid to the injured, 
steam boilers and heating value of coal, 
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commercial power gases, and the perfor- 
mance of gas engines and steam turbines. 
The convenient and compact presentation 
of the material make the diary a service- 
able pocket reference book. 

—The Wellman-Seaver- Morgan Co., 
Cleveland, was recently awarded contract 
to construct two large coal handling ma- 
chines for the Boston Coal Dock & Wharf 
Co., Duluth, Minn. This is one of the 
docks under the management of the St. 
Paul & Western Coal Co. The machines 
consist of two conveyor bridges, each about 
350 feet long, including front and rear can- 
tilevers, and are designed so that coal may 
be screened and loaded into box cars as well 
as unloaded from vessels, built to be oper- 
ated by steam. They will be equipped with 
2-ton Hulett excavating buckets, and ma- 
chinery designed to give maximum speeds 
of operation. The structural work will be 
of steel throughout, and the machines will 
be self-propelling along the dock. 

—The Shepherd Engineering Co., Frank- 
lin, Pa., report recent installations of their 
engines as follows: Eberhard Faber Pencil 
Co., Brooklyn, one 600 horse power, four 
valve, cross compound engine; two 250 
horse power, each direct connected to two 
generators installed in the Russia Build- 
ing, Boston; one engine direct connected 
to Crocker-Wheeler generator, at Fort An- 
drews, Boston Harbor; two engines for 
Brandon Hall, Beacon Hill, Boston; three 
engines for the new office building, Colum- 
bus Savings & Trust Co., Columbus, Ohio; 
two engines to the Arbuckle-Ryan Co., To- 
ledo, Ohio, for installation at the plant of 
the Northwestern Ohio Bottle Co.; and one 
engine to the Joyce-Cridland Co., Dayton, 
Ohio. They have also been awarded the 
gold medal for their engines at the St. 
Louis World’s Fair. 

—Westinghouse Electric & Manufactur- 
ing Co., Pittsburg, has closed the following 
contracts: International Paper Co., Berlin, 
N. H., one 250-kilowatt alternating current 
generator of the revolving armature type, 
and three 40 horse power alternating cur- 
rent motors, with switchboard, transfor- 
mers etc.; Detroit United Railway Co., 
Detroit,, one 1,500-kilowatt railway gen- 
erator and a 250-kilowatt booster set. 
Other street railway contracts just closed 
include 50 four-motor car equipments, 


to be used by the Cleveland Electric 
Railway Co., Cleveland. Syracuse Rail- 
road Construction Co., two 1,500-kilowatt 
turbo-generator outfits which will gener- 
ate current at 3,300 volts, 3-phase and 25 
cycles. Each turbo-generator will be fur- 
nished with a 50-kilowatt exciter mounted 
on the turbine shaft, two 500-kilowatt ro- 
tary converters and six 400-kilowatt rotary 
converters; twenty-four transformers, with 
a total capacity of 6,500 kilowatts, a 13- 
panel switchboard for the main gener- 
ating station, and three sub-station switch- 
boards of five panels each. Motor equip- 
ments included in the contract call for 
twelve quadruple equipments of West- 
inghouse 110 horse power motors, as well 
as eight quadruple and two double equip- 
ments of motors of other sizes; Ontario 
Power Co., for an alternating current 
generator with a rated output of 10,000 
horse power at 85 per cent. power factor. 
This is in addition to three other machines 
of similar type for use in furnishing this 
plant. The generators are of the revolving- 
field, two-bearing type, designed for direct 
connection to water-wheels; they generate 
3-phase current at 12,000 volts and 25 
cycles, and run at a speed of 187% revolu- 
tions per minute. Among other apparatus 
included in the contracts are twelve 30,000- 
kilowatt oil-insulated water-cooled trans- 
formers, wound for 12,000 and 60,000 volts ; 
two 375-kilowatt exciters, and complete 
switchboards. They have received through 
Takata & Co., Tokio, their Japanese agents, 
contracts for 13 direct current generators, 
each of 52.5 kilowatts capacity and 13 spare 
armatures. Each generator will be driven 
by a 125 horse power steam engine, and the 
13 engines will be supplied by the Westing- 
house Machine Co. Turbo-generator con- 
tracts closed include two 1,000-kilowatt out- 
fits for the Haverhill (Mass.) Electric Co.. 
to be used in lighting and power work; two 
1,500-kilowatt outfits for the Rochester, 
Syracuse and Eastern Railroad, and one 
1,000-kilowatt outfit with exciter for the 
Springfield (Mass.) Electric Light Co.; 
also a 300-kilowatt turbo-generator with 
exciter for the Northern Electric & Manu- 
facturing Co., Montreal. The Springfield 
Electric Light Co.’s contract also included 
two 500-kilowatt rotary converters and four 
300-kilowatt transformers. 
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These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


Air Compressors. 

Catalogue No. 35 consisting of advance sheets 
of Catalogue No. 36, and includes some informa- 
tion additional to that appearing in the first 
edition of No. 35. There are views of several 
important new installations, including those cf 
the Cleveland Stone Co., and at the Mare 
Island Navy Yard. Air receivers, inter- and 
after-coolers are also given a place. The com- 
plete catalogue No. 36 will appear later. 7 by 
10 in.; pp. 100, Ingersoll-Sergeant Drill Co., 
26 Cortlandt St., New York. 

Pamphlet, illustrating and describing an ex- 
tensive line of air compressors and vacuum 
pumps. More than twenty-one types of ma- 
chines are shown. The range of sizes includes 
machines displacing from two cubic feet of free 
air per minute to those having a capacity of 
1400 cubic feet. 6 by g in.; pp. 48. Clayton 
Air Compressor Works, New York. 

Leaflet, containing description and _ illustra- 
tions of air compressors. 4% by 8% in.; pp. 
6. Norwalk Iron Works Co., So. Norwalk, 
Conn. 

Centrifugal Pumping. 

A reprint of the paper by Professors J. E. 
Denton and William Kent, giving full details 
of the notable tests recently made by them f 
the De Laval Centrifugal pumps. The effici- 
encies obtained in these tests are said to rank 
above any ever before atithentically recorded; 
and the high authority of the engineers in charge 
makes the pamphlet a very valuable one. Fully 
illustrated. 24 pp.; 6 by 9 in. De Laval Steam 
Turbine Company, Trenton, N. J., U. S. A. 

Centrifugal Pumps. 

Catalogue A 1, devoted to high-grade im- 
proved centrifugal pumping machinery, with il- 
lustrations of different types, tables showing 
sizes, capacity, horse power, weight and prices. 
3% by 6 in.; pp. 30. Lawrence Pump & En- 
gine Co., Lawrence, Mass. 


Dry Steam. 


A 60-p. pamphlet, 6 by 9 in., specifically de- 
signed to emphasize the necessity for employing 
dry steam in order to obtain the maximum of 
economy, efficiency and safety; together with 
an exposition of the various methods employed, 
and maintaining the superiority of the system 
of “mechanical” separation, as demonstrated 
in the Stratton Separator. The Goubert Manu- 
facturing Company, 85 Liberty Street, New 
York, U. S. A. 


Electric Hoists. 

The Sprague Electric Co., 527 West 34th 
Street, New York, have issued a beautifully il- 
lustrated pamphlet, 9 x 12 inches, presenting 
numerous diagrams and detailed photographic 
views of the now celebrated Sprague Electric 
Hoists. A fine specimen of the modern printing 


art as applied to the practical needs of the En- 
gineer, the Superintendent, and the Manager. 


mps. 

Pamphlet, describing street lighting by Nernst 
lamps in Berwyn, Ill,. 3% by 6% in.; pp. 12 
Nernst Lamp Co., Pittsburg. 


Mine Fans. 

A 12-page pamphlet, 6 by 9 in., illustrating 
and describing the “Stine” fans, which, since 
1895, have been so widely introduced throughout 
the mining regions of the United States. Au- 
thentic details as to the actual performances of 
the fans are given, together with a list of those 
who have adopted them. S. B. Stine & Son, 
Osceola Mills, Pa, U. S. A. 

Mining Machinery. 

Catalogue for 1905, profuse in its illustrations 
of the mining machinery handled (especially of 
crushers and hoisting and winding engines), 
together with many valuable tabular exhibits in- 
dicating dimensions, capacity, etc., etc. 8 by 
10 in.; pp. 140. Earl C. Bacon, Engineer, 
Havemeyer Building, New York, U. S. A. 

Mond Gas. 

An admirable publication, 106 pp.; 8 by 10 
in., fully describing the origin, processes, and 
machinery of this modern source of power for 
gas producer plants. The wide range of appli- 
cations is remarkable, and the publication is one 
which every up-to-date engineer, superintendent 
and manager should have at hand for reference. 
R. D. Wood & Co., Philadelphia, Pa., U. S. A. 

Rock Drills. 

Rock Drills and Drill Mountings is the title 
of an admirable pamphlet of 80 pages, issued by 
The Rand Drill Co. 128 Broadway, New 
York. It opens with an authentic history of 
the development of the rock drill by the late 
Addison C. Rand, followed by numerous and 
beautiful illustrations of modern drills now in 
use for all purposes, together with tabular ex- 
hibits clearly indicating the performances of all 
the-various types of drills in some of the most 
important mining and tunneling work done in 
recent years. A pamphlet which every engineer 
should have at hand for reference purposes. 

Steam Pumps. 

Catalogue for 1905, illustrating and describing 
in detail a great variety of pumps for different 
service made by this firm. Few modern cata- 
logues that come to us for notice present so 
much valuable information in detailed and ac- 
curate form as this one. It is a model in 
size, convenience of arrangement, orderly presen- 
tation of valuable information beautiful illustra 
tions, and intelligent introductory matter, indi- 
cating to purchasers all the facilities of the 
firm in meeting their exact requirements. 6 
by 9 in.; pp. rso0. A. S. Cameron Steam 
Pump Works, New York, U. S. A. 
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Personal. 

—William Sellers, founder of William 
Sellers & Co., Inc., Philadelphia, died last 
month at the University Hospital, Phila. 

—Edward H. Mullin, manager of the 
Publicity Department of the General Elec- 
tric Co., died suddenly at his home in Mil- 
burn, N. J. 

—E. L. Byron, who for the past twenty 
years has been connected with the Vulcan 
Iron Works Co.; has been advanced to the 
position of general manager. Alexander 
Backus will not retire from that place, but 
Mr. Byron will take much of the responsi- 
bility that has hitherto rested on the shoul- 
ders of Mr. Backus. 

—Warwick H. Payne, who has for a 
number of years been connected with the 
Eureka Fire Hose Co., New York, as man- 
ager of their southern department, has 
been placed in exclusive charge of the 
States of North and South Carolina and 
Virginia, with headquarters at 704 Cen- 
tury Bldg., Atlanta, Ga. 


Industrial Notes. 

—A. L. Ide & Sons, Springfield, Ill., has 
opened a New York office at 11 Broadway. 
J. G. Robertson will be the manager. 

—Hess-Bright Mfg. Co., Philadelphia, 
the manufacturers of ball bearings, has re- 
cently removed its offices to 245-47 No. 
Broad St. 

—R. D. Nuttall Co., Pittsburg, has ap- 
pointed the Chas. W. Wood Electric Co., 
246 Summer St., Boston, their agent for 
the sale of Nuttall material in the New 
England States. 

—Falkenau-Sinclair Machine Co., Phila- 
delphia, who are retiring from business, 
offer for sale a fine modern machine manu- 
facturing plant, with business ready for 
operation. 

—Morse, Williams & Co., Philadelphia, 
with branch offices in Boston, New York, 
Baltimore, and Atlanta, have opened an 
office at 1018 Penn Ave., Pittsburg, for the 
sale and erection of all classes of freight 
and passenger elevators. 


—Hanna Engineering Works, Chicago,. 
manufacturers of pneumatic tools, has 
made arrangements with the Thos. W. 
Pangborn Co., 42 Dey St., New York, and 
Edward J. Etting, Harrison Bldg., Phila- 
delphia, to act as their exclusive agents for 
the territories in which they are located. 

—The A. S. Cameron Steam Pump 
Works, New York, report the sale of three 
more of their horizontal piston pumps to 
the O’Rourke Construction and Engineer- 
ing Co., New York, contractors for the 
improvement in the Pennsylvania R. R. 
tunnel. 

—The University of Tennessee, Knox- 
ville, Tenn., has purchased from the A. S. 
Cameron Steam Pump Works, New York, 
through McClung & Co., their agents in 
Knoxville, a Cameron regular boiler feed 
pump as a part of the laboratory equipment 
in the mechanical engineering department 
for the use of students in laboratory tests. 

—The Ingersoll-Sergeant Drill Co., New 
York, has sold to the American Car & 
Foundry Co., its entire pneumatic equip- 
ment including air compressors and Haese- 
ler hammers and drills for use in equipping 
its new English shops where the steel cars 
for the London Underground Railway are 
to be built. 

—Broderick & Bascom Rope Co., St. 
Louis, received five highest awards, all told, 
on their exhibit of wire rope and haulage 
systems at St. Louis. Two of these were 
Grand Prizes on wire rope, one being in 
the Mines and Metallurgy Building, and the 
other, in the Manufacturers’ Building; and 
a third was a Grand Prize for underground 
wire rope haulage. 

—The annual convention of officers and 
branch managers of Crocker-Wheeler Co. 
took place at the main office and works, 
Ampere, N. J., January 26, 27 and 28. Man- 
agers and representatives were in atten- 
dance from all parts of the country. On 
the evening of the 27th a banquet was held 
at the Café Martin in New York, at which 
the president of the company, Dr. Schuyler 
Skaats Wheeler, presided. 
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—The Allis-Chalmers Co., Chicago, has 
consolidated their officers with those of the 
Bullock Electric Mfg. Co., in the following 
cities: St. Louis, Chemical Bldg., H. P. 
Hill, manager; Cleveland, New England 
Bldg., Franklin Wharton, manager; Pitts- 
burg, Frick Bldg., H. Wiederman, man- 
ager; Kansas City, Dwight Bldg., George 
W. Mattison, manager; and Buffalo, EIlli- 
cott Square Bldg., George W. Pulver, man- 
ager. 

—Marine Iron Works, Chicago, are build- 
ing a new steamer for quick passenger 
service on northern Lake Michigan. She 
will have a steel hull, 142 feet long 
by 28 feet beam, and will draw, with 
ordinary load, 11 feet. The engine cylin- 
der diameters will be 14 and 22 and 36 
inches by 24 inch stroke, fitted with steam 
reverse. They have also been awarded the 
contract for building the fore and aft com- 
pound condensing machinery for the new 
Government survey boat for use on the 
coast of the Gulf of Mexico. 

—Loew Supply & Mfg. Co., Cleveland, 
has recently engaged in the manufacture of 
steam specialties and have received the fol- 
lowing orders: Doan-Jones Lumber Co., 
Elmira, N. Y., 150-horse power combina- 
tion feed water heater grease and oil sepa- 
rator; Kitson Machine Co., Lowell, Mass., 
150-horse power combination feed water 
grease and oil separator; Lion Brewery, 
New York, one 6-inch oil separator, 1,000- 
horse power combination feed water grease 
and oil separator; Trenton Hygie Ice Co., 
Trenton, N. J., 12-inch Loew grease and 
oil Separator; Citizens Water Supply Co., 
Newton, Elmhurst, N. Y., 250-horse power 
combination feed water heater grease and 
oil separator. 

—The new type of magnet for handling 
pig iron, small billets, scrap iron or steel, 
small steel or iron castings, bolts, rivets, 
etc., in bulk, recently put on the market by 
the Electric Controller & Supply Co., 
Cleveland, is the result of long experience 
and persistent experimenting to get the 
most efficient design. It is adapted to carry 
on the hook of a crane and can be con- 
trolled by the crane man, who can thus 
perform the entire operation of loading or 
unloading a car or loading melting stock 
into charging boxes with no ground men 


or helpers. This type of magnet has so 
obviously supplied the demand for a means 
of materially reducing the cost of handling 
such raw materials that the company is ex- 
periencing a heavy call for it. 

—The Pelton Water Wheel Co., San 
Francisco, report several recent sales as 
follows: One 700-horse power Pelton 
wheel for the hydraulic plant of the Grande 
Ronde Electric Co., Oregon; one 450-horse 
power Pelton wheel for the Nanaimo Elec- 
tric Light and Heating Co., British Colum- 
bia; one 600-horse power Pelton wheel to 
be direct coupled to a 400-horse power 
Allis engine for the Silver Lake Mines, 
Colorado; one 450-horse power Pelton 
wheel unit is also under course of con- 
struction for the Territorial government of 
Hawaii and a 9o00-horse power unit for the 
La Grande Water Storage Co., Oregon. 
Pelton combination needle and deflecting 
nozzles are used, the deflecting portions be- 
ing handled by Sturgess and Lombard gov- 
ernors. 

—The Westinghouse Electric & Mfg. Co., 
Pittsburg, has just closed a contract for 
the electrical equipment of the cotton mill 
of the Dwight Mfg. Co., Chicopee, Mass. 
The contract provides for the following ap- 
paratus: one 440-volt, A. C. generator, 900- 
kilowatt rated capacity to supply three- 
phase current at a frequency of 60 cycles. 
This generator is to be direct connected to 
a C. & G. Cooper 26 and 52-inch by 48-inch 
stroke cross compounding condensing; one 
25-kilowatt excited direct connected to 
Westinghouse engine, and one 22%4-kilo- 
watt motor driven exciter. There will also 
be provided a four panel switchboard to 
control generator, exciters and six feeds. 
The electric power plant is to be placed in 
a new building to be built as an addition to 
one of the present engine houses; in this 
way putting the two engines under the su- 
pervision of one engineer. To utilize the 
current produced by this plant the follow- 
ing Westinghouse type C motors wound 
for 60 cycles, three-phase, will be located in 
the various parts of the mill: Two 200- 
horse-power 580 R. P. M.; six roo-horse 
power, 580 R. P. M.; three 75-horse power, 
690 R. P. M.; three s0-horse power, 850 
R. P. M.; and two 4o-horse power, 850 
R. P. M. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


Chucks. 

Catalogue, containing illustrations, descriy 
tions and prices of lathe and drill chucks. 6 
by 9 in.; pp. 32. Westcott Chuck Co., Oneida, 
N. 

Converters. 

Bulletin No. 1031, treats of rotary converters. 
Contains illustrations of several converters in- 
stalled at the So. Chicago Railway Co.’s plant. 
6 by 9 in.; pp. 12. Bullock Elec. Mfg. Co., 
Cincinnati. 


Conveying Machinery. 

Catalogue No. 28, illustrating and describing 
the full line of elevating, conveying and power- 
transmission machinery manufactured by this 
company, with price lists, tables of dimensions, 
a comprehensive index, and other valuable ir 
formation regarding this class of machinery. 
Contains several views of their plant. Is well 
printed and is bound with a cloth cover. 6% by 
9% in.; pp. 736. H. W. Caldwell & Son Co., 
Chicago. 


Crushing Rolls. 

Leaflet, containing illustrations and descrip- 
tions of crushing rolls for roughing and finish- 
ing. 9 by 8 in.; pp. 6. Sturtevant Mill Co., 
Boston, 


Digging Machinery. 

Handsome catalogue covering the full line of 
digging machinery manufactured by the Hay- 
ward Co., with photographic views showing the 
well-known orange-peel and clam-shell buckets, 
railroad excavators, steel traveling derricks, coal 
handling machinery, etc., with their application. 
This includes their use in dredging and excavat- 
ing, grading and ditch digging, for railways, 
dredging and deepening canals and harbors, sink- 
ing cylinders and caissons for bridge piers, well 
sinking and ore bed digging, rock, broken stone 
and phosphate dredging and placer mining. It 
is finely printed and illustrated. It also contains 
prices and full particulars. 9% by 11% in.; pp. 
104. The Hayward Co., New York, 


Educational. 

Catalogue specifying the courses offered for 
the professional degrees of mechanical, civil, 
chemical and electrical engineer by the various 
departments. It also gives full information in 
regard to entrance requirements, courses of 
study, equipment, etc. 6 by 9 in.; pp. 214. Wor- 
cester Polytechnic Institute, Worcester, Mass. 


Electric Hoists. 
Bulletin No. 35, devoted to “Electric Hoists.” 

It contains illustrations, descriptions, tables of 
dimensions and other valuable data concerning 
electric hoists. 11 by 8 in., pp. 10. General 
Pneumatic Tool Co., Montour Falls, N. Y. 


These catalogues may be had free of charge on application to the firms issuing them. 
Please mention The Engineering Magazine when you write. 


Electric Meters. 

Bulletin No. 3, describes a new and improved 
form of integrating meter for direct current. 
Contains illustrations showing interior views of 
the meter. 6 by 9 in.; pp. 8. Sangamo Electric 
Co., Springfield, Ill. 


Feed Water Heaters. 

A reprint of a paper by Reginald Pelham Bol- 
tom entitled “Circulation of Steam for Heating 
Purposes at or below the Pressure of the Atmos. 
phere.” 6 by 9 in.; pp. 20. Warren Webster & 
Co., Camden, N. J. 


Friction Clutches. 

Catalogue describing and illustrating patented 
friction clutches and cut-off couplings and fric- 
tion-clutch pulleys, with their parts. 6 by 9 
in.; pp. 24. Also, catalogue devoted to pulp- 
saving apparatus for paper mills. 6 by 9 in.; 
pp. 16. The Pusey & Jones Company, Wilming- 
ton, Del. 


Gears. 

Illustrated pamphlet, containing descriptions of 
the different types of gears and pinions. Con- 
tains tables giving dimensions, prices, etc. 7% 
by 9% in.; pp. 48. R. D. Nuttall Co., Pittsburg, 

Grinders. 

Pamphlet, describing and illustrating electri- 
cally driven grinders and breast drills. 3% by 
6 in.; pp. 16. Jas. Clark, Jr., & Co., Louisville, 
Ky. 

Imperial Air Compressors. 

A 32-page illustrated pamphlet specially de- 
signed to indicate the wide variety of uses for 
compressed air in general manufacturing—the 
purpose being to show that the machinery which 
has proved so effective in mining, quarrying, 
pumping, etc., as now modified and adapted to 
special uses, makes air power equally effective 
in the machine-shop, the factory, the foundry, 
and especially the shipyard. The Rand Drill 
Co., 128 Broadway, New York. 


Industrial Railways. 


Pamphlet No. o51, illustrates and describes 
shop, self-dumping, tip, charging and foundry 
ladle cars. Also contains views of recent in- 
stallations in machine shops, foundries, boiler 
rooms, etc. 3% by 6 in.; pp. 40. Also, pamphlet 
No. 052, devoted to coal conveyors, coal 
screens and valves, coal crackers, overhead trol- 
leys, cable and automatic railways, hoisting en- 
gines, etc. Illustrated. 3% by 6 in.; pp. 20. 
C. W. Hunt Co., West New Brighton, N. Y. 


Injectors. 


Catalogue, pocket size, containing illustrations 
and descriptions of the Metropolitan automatic 
injectors, with tables of dimensions. Ejectors, 


strainers, and check valves are also treated. 4 
by 6 in.; pp. 48. Hayden & Derby Mfg. Co., 
New York, 


Inspirators. 


Catalogue, pocket size, giving the history ot 
the Hancock inspirator since 1868. Also con- 
tains much vaulable information in regard to 
selecting the proper size of inspirator, together 
with tables giving dimensions, prices, etc. Fully 
illustrated. 4 by 6 in.; pp. 54. Hancock In- 
spirator Co., New York. 


Lamps. 


Bulletins 7030, 7035, and 7040, illustrating 
and describing the different types of arc lamps. 
10% by 7% in. Western Electric Co., Chicago. 


Motors. 


The Robbins & Myers Co., Springfield, Ohio, 
has recently issued a very comprehensive price 
list of their “Standard” motors and generators. 
It is side-pocket size and contains lists of their 
various types of motors as regularly furnished 
for various applications, from 1/16 to 15 horse- 
power, and dynamos from % to 10 kilowatts. 


Paint. 

“Hints on Painting Structural Steel” is the 
title of a booklet by Houston Lowe, vice-presi- 
dent of the Lowe Brothers Co., Dayton. It con- 
siders the paint, the material to be covered— 
steel, iron, etc.—the liquids and solids eligible 
for metal coverings, and the proper tests for 
paint users. The book is full of suggestive 
sentences and is the result of years of study. 
experiment and practice. It is unusually valu- 
able as a practical handbook, 


Power Hoists. 

Descriptive catalogue showing several recent 
installations. Contains numerous testimonials. 
6 by 9 in.; pp. 24. C. S. Harris Co., Rome, 

Radial Drills. 

Catalogue, illustrating and describing the diff- 
erent drills manufactured and giving dimensions 
of same. Center grinders are also illustrated. 
6 by 9 in.; pp. 12, Mueller Machine Tool Co., 
Cincinnati. 

Rock Drills. 

Pamphlet entitled ‘Driving the New York 
Subway,” which gives a concise account of this 
great undertaking and tells of the important 
part played by Ingersoll-Sergeant rock drills, air 
compressors and other machinery in its construc- 
tion, with half-tone illustrations. 7 by 5 in.; 
pp. 32. The Ingersoll-Sergeant Drill Co., 26 
Cortlandt St., New York. 


Rock and Ore Breakers. 

Catalogue No. 117, illustrating and describing 
styles “D” and “F” of the Gates. rock and ore 
breakers. Contains a list of the principle prod- 
ucts manufactured by this company, together 
with a list of its offices and works. Allis 
Chalmers Co., Milwaukee. 

Separators. 
Catalogue, giving a well illustrated descrip- 
tion of Sweet’s separators. 6 by 9 in.; pp. 38. 
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Also pamphlet giving reports of tests and list 
of users. 6 by 9 in.; pp. 40, Direct Separator 
Co., Syracuse, N. Y. 

Catalogue, containing illustrations of hori- 
zontal separators, together with tables giving 
sizes and prices, 5 by 6% in.; pp. 16. Green- 
away Co., Detroit. 


Small Tools. 

General catalogue 1905, covering the line of 
machinery and tools manufactured. Contains 
numerous illustrations and tables giving dimen. 
sions, prices and other valuable data. 3% by 6 
in.; pp. 494. Brown & Sharpe Mfg. Co., Provi- 
dence. 


Steam Turbines. 

Catalogue illustrating and describing the West- 
inghouse-Parsons steam turbine. Contains views 
of different parts of the turbine, together with 
some recent installations. Also contains three 
tables giving the results of tests. It is hand- 
somely printed. 6 by 9 in.; pp. 38. The West- 
inghouse Machine Co., East Pittsburg. 


Steel Factory Equipment. ee 
Catalogue illustrating and describing  stecl 
racks, tool boxes, trays, barrels, lathe pans, 
benches, desks, trucks, lockers, gear cases, etc. 
6 by 9 in.; pp. 48. Lyon Metallic Packing Co., 
Chicago. 


Steel Process. 

Pamphlet, containing illustrations and descrip- 
tions of the Tropenas converter steel process for 
making steel castings direct, and of some of its 
characteristic products. In this process, pig iron 
and selected scrap are melted in a cupola and 
run into a small converter, where a low-pressure 
blast is directed above the surface of the metal, 
and ferro-manganese and other desirable ingre- 
dients are added. The resulting steel is in- 
tensely hot and makes excellent castings. 9 by 
6 in.; pp. 29. Powell & Colué, 11 Broadway, 
New York. 


‘ Thermometers. 


Catalogue Part 2, containing detailed descrip- 
tion of thermometers and other meteorological! 
instruments specially adapted for use in heat- 
ing and ventilating, also in general meteorologi- 
cal observations. Fully illustrated. 7 by 10 
in. pp 32. Hohmann & Maurer Mfg. Co., 
Rochester, N, Y. 


Turbines. 

Bulletin No. 1, containing illustrations and de- 
scriptions of very large water turbines and cen- 
trifugal pumps, with views of great installations. 
at Niagara, Shawinigan Falls, New Orleans and 
elsewhere. 10% by 8% in.; pp. 51% I. P. 
Morris Company, Port Richmond Iron Works, 
Philadelphia. 


Valves. 
Catalogue A illustrating and describing the 
valves manufactured by this company. Contains. 
lists of dimensions, prices, etc. Elbows and: 
valve repairs are also given a place. 3% by 6%. 
in.; pp. 32. C. W. Thomas, Detroit. 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 


information is 


ily obtained from those who offer the appliances for sale, it is proper 


to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


The Tuxeda Union. 

S steam pressures and temperatures go 
up, it becomes more and more neces- 
sary to guard against leakage, and the 
problem of securing tight joints gets to be a 
difficult one to solve. The union connecting 
the ends of pipes is often a weak point in a 
plant, and may cause a great deal of annoy- 
ance and trouble, so that it pays to have one 

that can be absolutely depended upon. 


quickly manipulated by any smooth-faced 
wrench, without danger of having the edges 
worn down by the slipping of a monkey 
wrench, or marred by the jaws of a Stillson, 
as would be the case with round-end pat- 
terns. 

The joint is made by a slightly tapered 
seat, to which is fitted a nose that is rounded 
and well ground, so that a positive surface 
of contact is always assured, even if the 


THE TUXEDA UNION. 


Such a reliable union is the “Tuxeda,” 
which has been especially designed to meet 
the requirements of high-pressure steam 


plants, both afloat and ashore. It is made 
of Tuxeda bronze, a special alloy which 
possesses unusual soundness and high ten- 
sile strength, and is made in a way which 
shows a full appreciation of the exacting 
requirements of high pressures, superheat- 
ing and continuous service. 

The ends are extremely heavy, thus pre- 
venting any spreading, and are hexagonal in 
shape, so that they can be conveniently and 


pipes are out of alignment. This self-seat- 
ing feature of the union prevents any trouble 
arising from unequal expansions and de- 
flections of pipes. 

These unions are made in sizes up to four 
inches and will stand the severest usage, and 
on account of their long and accurately cut 
threads, and their general strength and 
solidity, they can be changed about and 
used over and over again without destroy- 
ing their effectiveness. 

They are now being specified by some of 
the leading engineering firms, who realize 
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that with up-to-date plants it will not do 
to leave the selection of a union to a con- 
tractor who will be guided by cheapness 
rather than by efficiency. Some of the great 
electrical power plants which have recently 
been erected are equipped with these unions, 
which are also largely used in marine work, 
where they give great satisfaction. 


BAUSH BORING AND TURNING MILL. 


The Tuxeda unions are especially well 
adapted for drip piping and oiling systems, 
for use with superheated steam and for 
withstanding the actions of acids in smelt- 
ing and mining plants. 

Further information will be gladly fur- 
nished by the manufacturer, Franklin 
Williams, of 39 Cortlandt Street, New York. 


Boring and Turning Mill, with Swivel 

Turret Head. 

MONG the most recent products of the 
general advance movement in ma- 
chine-tool design and construction is the 
30-inch boring and turning mill shown in 
the accompanying illustration. 

This mill has a swivel turret head, and 
is furnished with a three- 
jaw independent and univer- 
sal chuck combined, but can 
be fitted with a plain table, 
with or without jaws. The 
mill swings 32 inches in di- 
ameter, and 15% inches un- 
der the cross rail, while the 
diameter of the chuck is 30 
inches. 

The chuck or face plate has 
eight changes of speed, from 
73 revolutions per minute to 
18 revolutions per minute, 
without back gears, and from 
9.3 revolutions per minute to 
2.28 revolutions per minute 
with back gears, and _ its 
height above floor is 2 feet 
9% inches. 

The chuck is bolted to a 
large driving gear which has 
an outer bearing, with auto- 
matic oiling device arranged 
in bed so as to keep the outer 
bearing continually well lubri- 
cated. The center spindle, 
which is 7 inches in diameter 
and 18 inches long, is made 
with an angular bearing to 
receive the side strains, with 
check nuts on the under side 
of the spindle to act as a pre- 
caution against any lifting 
tendency. 

The turret slide has a tra- 
verse of 16 inches, and in 
the swivel head can be set 
over at any angle up to 30 

degrees, and will face 30 inches in diameter. 

The mill has arranged on its upright the 

Hendey-Norton change gear device for 
feeding and thread cutting, and it will cut 
the following threads: 6, 7, 8, 9, 10, 12, 14, 
16, 18 and 20 threads to the inch. 

The vertical feeds have twenty changes, 

from .o125 to .1666 per revolution of the 
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table and the horizontal feeds have also 
twenty changes, from .o15 to .211 per revo- 
lution of the table. 

The mill is driven by a cone of large di- 
ameter, having a 3-inch belt, and is so ar- 
ranged that it can be made with a motor 
drive at any time. The back gears can be 
changed by means of a lever, without the 
use of a lock-nut. The turret has five sides, 
10 inches across the flats, and has five 
2 3/16-inch holes, unless otherwise speci- 
fied. The countershaft has a 4-grade cone 


with tight and loose pulleys, which should 
be driven at 200 revolutions per minute. 

The machine is self-contained and there- 
fore does not require an expensive founda- 
tion. It occupies a floor space 6 feet, 9 
inches by 4 feet. Its net weight is 5,900 


pounds and its shipping weight, including 
countershaft and wrenches, is 6,400 pounds, 
crated. 

Further information will be gladly fur- 
nished by the manufacturers, the Baush 
Machine Tool Co., of Springfield, Mass. 


THE MORGAN GAS PRODUCER. 


Continuous Automatically-Fed Gas Pro- 
ducers. 
NE of the latest developments in the 
line of fuel economy is shown in the 
accompanying illustration. The great natu- 
ral gas supplies have been both instructive 
and elusive. They have taught us the great 


benefits of gas firing over coal firing, but 
now that we have learned the lesson, na- 
ture’s ideal fuel is rapidly disappearing and 
something has to take its place. 

It is not generally known, but is neverthe- 
less a fact, that practically all of the bene- 
fits of gas firing, even including the low 
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cost, can be and are secured by the use of 
the simple modern gas producer, which, fed 
by almost any grade of coal, converts prac- 
tically the whole of its heat energy into gas, 
and when properly applied is as useful and 
economical a servant as natural gas, and far 
more reliable. 

In a good steam blown gas producer 
automatically fed, as made by the Morgan 
Construction Company, the gas is of uni- 
form quality practically every minute of 
the day, and with an average quality of 
bituminous coal shows the following 
analysis: 


Carbon Monoxide (CO) 23 to 25 per cent. 
Hydrogen (H) 


Hydrocarbons 


CH, 
Carbon Dioxide (CO.). 
Nitrogen (N) 


Such a gas as it leaves the producer will 
carry (including its sensible heat) about 180 
heat units per cubic foot, and there will be 
from 65 to 75 cubic feet for every pound 
of coal, depending on the quality of the 
coal. 

When properly applied this gas will ei- 
fect any metallurgical or other melting 
cperation requiring the highest tempera- 
tures just as perfectly and economically as 
annealing or heating operations at lower 
‘emperatures. 

Anthracite is equally available for gas- 


making by this process and even its cheap-" 


est forms (buckwheat and rice sizes). work 
with remarkable ease and a very small 
amount of labor. The gas from this fuel, 
however, is not as rich as from average 
bituminous coal. 

Much depends upon the way in which 
the gas is applied, but of first importance 
is the construction of the generator itself, 
which from being merely a closed fire-box 
twenty years ago, is now developed into a 
machine having the machine-like attributes 
of continuity, uniformity, reliability and 
economy. 

The operation of plants of this charac- 
ter is just as simple and requires no more 
skill than the firing of a steam boiler. There 
are thousands of manufacturers in scores 
of different lines who are using many hun- 


dreds and often many thousands of tons 
of coal per annum in direct furnace firing, 
and paying twice as much as they should be 
paying for their fuel and the labor to han- 
dle it. 

Such manufacturers and all others who 
are interested in this problem are invited 
to correspond with the Morgan Construc- 
tion Company, 40 Exchange Place, New 
York City, who will gladly send an illus- 
trated pamphlet and furnish information re- 
garding such installations. 


Disc Fan and Electric Motor. 
()*E of the latest forms of the American 
Blower Co.’s disc fans, direct con- 
nected to a Westinghouse electric motor, is 
shown in the accompanying illustration. 

Slight modifications have been made in 
the regular “A B C” fan, and the motor, 
instead of being attached to the arms of the 
fan, as has heretofore been customary, is 
placed upon a substantial base, resulting in 
a combination of exceptional rigidity and 
compactness. 

Before shipment the motor is run under 
load and tested for temperature, commuta- 
tion and regulation, each and every part 
having previously been submitted to a thor- 
ough and rigid system of tests and inspec- 
tion while under construction. The series 
wound multipolar form is used, except for 
the very small machines, which are made 
bipolar. 

Free ventilation is made possible by the 
general design, insuring cool running under 
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heavy load, long life and low cost of main- 
tenance. The bearings are self-oiling and 
run for weeks without renewal of the lubri- 
cant. The machine requires a minimum of 
care and attention during operation. 

The open type of motor shown in the il- 
lustration is usually furnished. Enclosed 
motors may, however, be obtained at a 


Boom Swinging Gear for Lidgerwood 
Hoisting Engines. 

HE Lidgerwood Manufacturing Com- 

pany have already put upon the mar- 

ket three different types of boom swinging 

gear for derrick engines, each of which 

has demonstrated its superiority over the 

one which preceded it, and in the swinging 

gear herewith illustrated they have devised 

stili another which, it is expected, will 

prove the best and most popular apparatus 
of the kind yet invented. 


MACHINERY. v 


slight additional cost where conditions re- 
quire their use. Each motor is furnished 
with an automatic release switch and a fire- 
proof rheostat with marble front and care- 
fully finished and fitted working parts. 
Further information concerning these 
outfits may be obtained by addressing the 
American Blower Company, Detroit. 


This apparatus is employed for swing- 
ing the boom of any ordinary derrick while 
at the same time the boom is being raised 
and the load hoisted, and it consists of a 
drum shaft, with two gear wheels and two 
drums, and a friction shaft and two fric- 
tions, and pinions mounted on side stands 
tied together by two flat steel braces, se- 
cured to the bottom of the side stands and 
countersunk in them, making an indepen- 
dent apparatus which is mounted on an ex- 
tension of the engine skids, and fastened to 
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the front ends of the engine bed-plate. If 
desired the engine bed-plate may be ex- 
tended and the swinging gear mounted 
on it. 

The friction shaft is driven by a pinion, 
next to the winch head on the forward 
drum shaft, meshing with an idler gear 
which in turn drives a gear wheel keyed 
fast to the outer end of the friction shaft. 
There are two cone frictions on the fric- 
tion shaft, the male part, carrying the fric- 
tion woods, being mounted on the shaft 
with a feather key, and the female part be- 
ing cast with a pinion and mounted loosely 
on the shaft. The pinion of one drives a 
gear directly on the drum shaft, thus turn- 
ing the drums in one direction while the 
pinion of the other drives an idler pinion, 
which in turn drives the other gear on the 
drum shaft, turning the drums in the other 
direction. The drums are spirally grooved 
and the ropes wind over on one drum and 
under on the other. 

Thus when the female friction is moved 
into contact with one flange the rope is 
wound up on one drum and unwound, on 
the other drum, and when the other friction 
is in contact the same thing occurs, but in 
a reverse direction. The ropes being at- 
tached to the bull-wheel of the derrick it is 
thus swung in either direction. 

The frictions are applied by means of 
nuts, traveling on composition sleeves hav- 
ing screw threads which are mounted on 
the friction shaft and attached by suitable 
connections to an auxiliary shaft carrying 
the vertical operating lever. When this 


lever is in a central (or vertical) position ~ 


neither friction 
but when it is moved for- 

ward it causes one nut to 

travel on its screw and push- 

es one friction cone into en- 

gagement, and at the same 

time the other nut releases 

the other friction cone. When 

the lever is moved back the 

reverse takes place. One lever therefore 
controls the swinging of the boom in a 
manner that is simple and effective. 

The friction cones are of a special pat- 
ented type and of great holding power. 
The frictions can readily be replaced when 
worn without impairing the main parts of 
the apparatus. 


is engaged, 


One of the swinging drums is keyed fast 
to the shaft, and the other is loose thereon 
but prevented from turning by means of a 
collar keyed to the shaft, on which are lugs 
or projections which fit into corresponding 
recesses in the drum. When the collar is 
loosened and moved back the drum may be 
revolved far enough to take up the slack 
due to the stretching of the rope, and then 
the collar moved back into place and se- 
cured. 

The drums being outside the bearings, the 
ropes leading to the bull-wheel are not in 
the way of the hoisting and boom lines. 
The whole mechanism is positive, strong, 
and well made in every detail and adapted 
for the most severe service. 

This swinging gear is made on the dupli- 
cate part system and all parts are easy to 
get at. It occupies a small amount of space, 
does not add much to the weight of the en- 
gine, can be operated easily and quickly. 
The apparatus can be placed upon any of 
the Lidgerwood standard double - drum 


hoisting engines, either with or without a 


boiler, which is an important feature. 

The boom swinging gear is one of the 
most valuable improvements that has ever 
been placed upon a hoisting engine, as it 
not only largely increases the capacity of a 
derrick, but saves the expense of swinging 
the boom by hand, a laborious, slow and 
expensive method of doing the work. 

Further information will be gladly sup- 
plied ‘by the Lidgerwood Manufacturing 


Co., of 96 Liberty St., New York. 


New Triple-Cylinder Floorer. 
LL persons engaged in wood-working 
will be interested in the new and im- 
proved flooring machine, shown in the ac- 
companying illustration, as in certain work 
a flooring machine is indispensable. It has 
been patented, and is designed for those 
who make flooring, ceiling, siding, casing, 
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etc. in large quantities. A consideration 
of some of its points will prove interest- 
ing. 

It planes four sides 9 and 14 inches wide, 
and up to 6 inches thick, and by the use of 
an endless belt apparatus, 14-inch stock 
can be matched to advantage, this last de- 
vice being a new feature. The massive frame 
prevents vibration and resists all strain, and 
the machine can be run at a very high rate 
of speed if desired, while under the absolute 
control of the operator. 

The feed is six large powerfully driven 
rolls, having expansive gearing, and which 
can easily be raised and lowered. The feed- 
ing-out one is provided with scrapers, and 
the rate of feed can be furnished as de- 
sired. 

The improved matcher works are very 
heavy and powerful in all parts; the three 
cylinders are four sided and slotted and 
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vil 


furnished with chip-breaking lips to work 
cross-grained or knotty lumber, while the 
shaving hoods swing outward to give access 
to the knives. The pressure bars have easy 
and quick adjustments, and possess many 
improved points to facilitate their opera- 
tion. 

The lower cylinder is vertically adjustable 
at each end, and the second upper cylinder 
is at the feeding-out end of the machine, be- 
ing designed to give a light skimming cut. 
It revolves at a much higher rate of speed 
than the other cylinders, and fine smooth 
work is insured, with all wear compensated 
by the cylinder-raising screws. 

Further details, with cuts fully describing 
this machine, and other information, in- 
cluding their new catalogue, will be sent to 
those interested by the makers, J. A. Fay & 
Egan Co., of No. 212 to No. 232 West Front 
St., Cincinnati, Ohio. 


HEAVY COMPOUND LOCOMOTIVE. 


Heavy Articulated Compound Locomotive. 
HE large pushing locomotive just 
turned out of the Schenectady shops 
of the American Locomotive Company for 
the Baltimore & Ohio Railroad is by far 
the heaviest and most powerful locomotive 
in the world, the total weight being 47,000 
pounds greater than any other locomotive 
ever built, and the weight on drivers 100,- 
ooo pounds greater. In other words, the ad- 
hesive weight, and, therefore, the tractive 
power of the Baltimore & Ohio locomotive 
is equal to what would be obtained by ad- 
ing a fifty-ton locomotive to the heaviest 
one already built. It should. be stated in 
this connection that a fifty-ton locomotive 
was one of the heaviest in use ten years 
ago. 
This twelve 


locomotive has driving 


wheels to distribute the immense weight, 
involving a total wheel base of 30 feet, 8 
inches. 


In order to secure freedom in curv- 


ing, and avoid damage to tracks, the front 
section of these driving wheels form part 
of a flexible truck, which can follow the 
curvature of the tracks freely. This prac- 
tically reduces the rigid wheel base of the 
locomotive to 10 feet, which is the extreme 
distance between the driving wheels of each 
set. This principle of articulated or flexible 
locomotive is the design of Mr. A. Mallet, 
of Paris, France, and a large number of 
locomotives, built according to this prin- 
ciple, are in use in all parts of Europe. 

The locomotive built by the American 
Locomotive Company, however, is nearly 
twice as large as any other locomotive of 
this type which has ever been built, and in 
fact is far heavier than any other steam 
locomotive in the world. 

The locomotive is built on the compound 
system, the high-pressure cylinders being 
connected with the back set of driving 
wheels with rigid steam pipe to the boiler, 
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which has a steam pressure of 235 pounds. 
The steam is exhausted from these cylin- 
ders through a flexible receiver pipe to the 
low-pressure cylinders, which are carried 
by the forward truck, and, of course, move 
with this truck. The flexible receiver pipe 
is, of course, only subjected to the receiver 
steam pressure, or about 60 pounds, making 
it very easy to keep tight. A separate ex- 
hause valve is provided in connection with 
the high pressure cylinders, which is iden-~ 
tical in design with that used with the 
Richmond system of two-cylinder com- 
pound locomotives. This valve permits the 
engine to be operated as a single locomo- 
tive, in starting, or upon very heavy grades, 
thus permitting an additional power of, per- 
haps, 20 per cent. 

The use of the compound system, while 
essential in this type of locomotive in re- 
ducing the pressure upon the flexible joints, 
is also of great advantage in economy of 
fuel, and the trials made of this locomotive 
on the New York Central grade at Schenec- 
tady show extremely satisfactory results in 
economical! coal consumption in view of the 
immense tractive power obtained. 

The valve gear is known as the Wal- 
schaert type, and is very largely used in 
Europe. Its advantage in this engine, over 
the ordinary locomotive, is the fact that its 
parts are outside of the driving wheels, 
where they can be readily inspected and 
oiled, leaving the space between the frames 
available for the flexible receiver pipe and 
other parts. 

The engine is reversed and the cut-off 
regulated by a compressed-air reversing ap- 
paratus, designed by Mr. Carl J. Mellin, 
who was the engineer in charge of the de- 
sign of this locomotive. This power-re- 
versing gear has worked very satisfactorily, 
and it will be of great help in reducing the 
work required by a locomotive engineer in 
handling this immensely powerful machine. 

The tender, and a large part of the de- 
tails of the locomotive, are Baltimore & 
Ohio standard, and the engine will be used 
on the B. & O. for pushing service on their 
heavy grades. 

The locomotive has been designed with 
great care, with a view to maximum dura- 
bility, and freedom from breakdowns, and 

it is notewotthy that the locomotive was 
finished complete without a hitch or inter- 


ference of any part with another, the design 
working out exactly as planned in every re- 
spect. The weight distribution especially 
is exceedingly satisfactory, there being a 
difference of only 900 pounds between the 
weights on the back and front sets of driv- 
ing wheels, and considering the fact that no 
locomotive of any such size has ever before 
been built, and that the design was prac- 
tically new throughout, this statement shows 
the great accuracy of the calculation made. 

Notwithstanding the immense weight and 
power of this locomotive, the fact that the 
driving wheels and cylinders are divided 
into two sets, enables the parts to be made 
of ample strength, and yet with reasonable 
weight, the connecting rods, crossheads, and 
all parts of the valve gear being consider- 
ably lighter than those used on many of the 
heavy locomotives of the ordinary type. 

In case the machinery in connection with 
one set of driving wheels becomes disabled, 
the locomotive could be run at one-half its 
power with the remaining set, and the 
change in this respect could be accomplished 
with very little difficulty, and by a loco. 
motive engineer on the road. 

Further information regarding this loco- 
motive will be gladly supplied by the Amer- 
ican Locomotive Company, of 25 Broad St., 
New York. 

Motor-Driven Buffing Lathes and Dry 

Grinders. 

| N order to supply the demand for effec- 

tive electric motor-driven buffing lathes 
and dry grinders a line of these machines 
has been placed on the market by the 
Bridgeport Safety Emery Wheel Company 
and the Crocker-Wheeler Company. It is 
a complete line of motor-driven tools of this 
class of extremely neat and effective con- 
struction. Instead of extending an ordinary 
motor spindle and making a base to fit the 
motor, the emery-wheel builder supplies 
shafts upon which the Crocker-Wheeler 
Company mount their armatures. The 
shaft is larger and stronger than necessary 
for an ordinary motor shaft and is sup- 
ported by unusually long bearings to secure 
rigidity against the vibration to which these 
tools are subject. The design of the mo- 
tor is slightly modified to make the two a 
harmonious unit in every particular. 

Machines of this class must of course be 
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ELECTRIC MOTOR-DRIVEN GRINDING MACHINE 


fully inclosed and the problem of cooling 
by air is a serious one. This has been 
solved by having the lower half of the 
motor open directly into the base casting. 
The air contained in the inside of the base 
is thus added to the quantity that circu- 
lates around the inside of the motor, and 
enables it to run much cooler than an or- 
dinary fully inclosed motor of the same 
size and capacity. By this means of in- 
closure from five to eight times as much 
cooling air is available as in ordinary fully 
inclosed motors of equal power, the base 
also giving an increased surface from which 


to radiate the heat. 


The armature and brush mechanism is 
covered with an end shield, split horizon- 


tally. The lower half contains the brush 


holders and wire connections; the upper 
half is attached to the motor frame by cap 
screws. This upper half of the frame can 


thus be readily taken off, giving quick and 
easy access to the armature and brushes. 

The machines are equipped with ring oil- 
ing bearings. On the outer end of each 
box is a dust-proof collar, held in place 
by a key with two ring nuts, to compensate 
for all end wear and thrust of the spindle. 
The machines are strong, rigid, compact 
and self-contained. All wires and connec- 
tions being inside, a short circuit through 
outside terminals is impossible. The start- 
ing box and switch are inside the base and 
are easily reached by the operator through 
a door. The machines can be used with 
either underneath or overhead wiring as 
desired, and are complete with starting-box 
with no-voltage release, knife switch, and 
fuses ready to connect line wires. 

Any further information desired will be 
gladly furnished by the Crocker-Wheeler 
Company, of Ampére, New Jersey. 
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NARROW GAUGE RAILWAY IN CEMENT QUARRY. 


Narrow-Gauge Quarry Railway. 
HE accompanying illustrations show an 
a complete railway installed and 


equipped by Arthur Koppel in a cement 
quarry. This railway consists of 25-pound 
rails spiked down to wooden ties for the 


permanent road, and 16-pound portable 
track for use in transporting the rock from 
where it is quarried to the permanent road. 
The portable track is made in sections, each 


weighing about 250 pounds, and mounted 
on steel ties, so that it can easily be laid, 
without any previous preparation of the 
ground, and can readily be moved from 
place to place as required. 

Eight switches for use with this portable 
track were also furnished. These switches 
are made as standard in two different 
lengths, viz., 9 feet and 15 feet, to match 
track, and for 12-foot and 30-foot radius. 


CEMENT QUARRY RAILWAY. 
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CEMENT QUARRY RAILWAY. 


There were also furnished thirty stand- 
ard steel side-dump cars, dumping to both 
sides, each with a capacity of 1% yards. 
These cars were fitted with Arthur Koppel’s 
patent roller bearings, which effect a saving 
of about 50 per cent. in haulage power over 
cars fitted with ordinary axle boxes. These 
bearings are practically dust and dirt proof, 
but can readily be cleaned when necessary. 
There is also a considerable reduction in 
consumption of ol, as none is required for 
lubrication, only just sufficient oil being put 


saving can be made and materials can be 
handled quickly, economically, safely and 
systematically by installing such a road. 
rurther information and a complete cata- 
logue will be sent on request by Arthur 
Koppel, of 66 and 68 Broad St., New York. 


Large Revolving Screen. 
HE accompanying illustrations show 
extraordinarily large revolving screen, 
7 feet in diameter and 54 feet long, mounted 
on friction rollers. This screen is for sepa- 


JEFFREY 


' THE JEFFREY REVOLVING SCREEN. 


into the bearings to prevent the rollers from 
rusting. All this material was for the Kops 
pel standard narrow gauge of 235 inches. 

This system of narrow-gauge railways is 
suitable for all classes of manufacturing, 
mining, building, contracting, etc.; a large 


rating coal into a number of sizes and was 
built especially for one of the large coal 
companies in Virginia. 

When installed at the mine the screen 
will have no central shaft, but will be sup- 
ported on heavy friction rollers, carried on 
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THE JEFFREY REVOLVING SCREEN. 


shafts extending the full length of the 
screen. By rotating these shafts the mo- 
tion is imparted to the screen by the fric- 
tion rollers on the shafts bearing against 
the friction rings which are attached to the 
outside of the screen. 

The coal is fed into the screen by means 
of a special bucket elevator at the rate of 
about 250 to 275 tons per hour. 

This type of screen is also used, in a 
large number of mills, for screening shav- 
ings in great quantities. 

Further information concerning this giant 
screen as well as their many other products 
will be furnished, upon request, by the Jeff- 
rey Manufacturing Company, of Columbus, 
Ohio. 


The Perry Time Stamp. 

TIME Stamp which will print any- 
where, on anything, without the 
clock work receiving the least shock or jar 
in the operation of positioning the Stamp 
and making the impression, must be pro- 
nounced perfect if there can be such a 
thing. Furthermore, when all this is 
achieved without complexity or weakness, 

it leaves little to be desired. 
The Perry Time Stamp Company has 
accomplished all this in their model “C” 
Stamp, which resembles the well known, 


long tried, successful self-inking Stamp,, 


the difference being that the Time 
Stamp is very much heavier and 
stronger in all respects and is 
provided with clock work and 
dials. 

The clock work is mounted upon 
the base plate which joins together 
the two side frames. Intervening 
between the clock work and the 
base plate is a series of springs. 
These springs receive and absorb 
all jar or shock there may be when 
the stamp is placed upon the docu- 
ment, time card, box or parcel re- 
ceiving the impression. Further, 
the blow or pressure given the han- 
dle to make the impression passes 
by on either side of the clock work 
directly to the type plate and is re- 
ceived by the object stamped and 
its support. By this construction, 
the unavoidable jar or shock in 

making an impression cannot reach or af- 
fect the clock work in the least. 


THE PERRY TIME STAMP. 
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The ink pad is in its usual location on 
the bottom of the-base plate. On the type 
plate is a simple dial train, the hour, min- 
ute and a. m. and p. m. hands of which 
rest against small circular rotating ink pads 
thereby putting no drag or work upon the 
clock motor. 

The impression is made from rubber type, 
which prints more distinctly and wears bet- 
ter than the usual ribbon. 

The hands in the dials are firmly locked 
in position the instant the type plate leaves 
the ink pad, thereby making it impossible 
for anything but the correct time to be reg- 
istered. No one can tamper with the clock 
or alter its time, unless in possession of a 
special setting key provided by the manu- 
facturer with each stamp. 

The clock work is an excellent time- 
keeper. It should be wound each morn- 
ing, the operation taking but a few sec- 
onds. The year, month and day are set by 
hand, a simple process common to all dat- 
ing stamp. 

These stamps have had the test of se- 
verest usage for almost one year in such 


places as the Chicago Stock Yards, where 


several thousand impressions are made 
daily, with the result that they have proven 
a durable, reliable and valuable device. 
With ordinary use they should last several 
years. The manufacturers guarantee them 
absolutely for one year. 

This stamp makes it possible for the 
small manufacturer to introduce into his 
office and his works the many excellent 
cost keeping systems, nearly all of which 
call for an expensive clock or recorder. It 
also makes it possible for the larger insti- 
tutions to introduce the time stamp into 
other departments where they have been 
prevented from so doing on account of the 
large expense involved in the introduction 
of the electric and other clocks. Besides 
being a simple, practical and effective busi- 
ness machine, the stamp is also an orna- 
ment to anyone’s desk. 

Any further details of construction or use 
of the stamp will be cheerfully furnished 
by the manufacturers, the Perry Time 

The advantages of mechanical recorders 
of time are being more and more appre- 
ciated everywhere, and this improved ma- 
chine will doubtless be welcomed. 

Stamp Co., 72 South Canal st., Chicago. 


The Jackson Belt Lacing Machine. 


HESE machines are built in four 
sizes, 6”, 12”, 18” and 24”. This 
designation of sizes in inches arises from 
the maximum width belt each machine is 
capable of lacing. The machines are oper- 
ated by hand, though the two larger sizes 
are equipped with power equipment if de- 
sired. These machines will lace belts made 
of any material. 

The operation consists first in squaring 
the end of the belt by means of the cutter 
bar seen on top of the machine and a spe- 
cially constructed knife furnished with the 
machine. The end of the belt being made 
square, the belt is clamped firmly between 
the jaws by means of the levers and the 
end punctured by means of a spiral needle. 
The needle is driven ahead by means of 
three grooved rollers which are revolved by 
means of the crank. Following the needle 
the coiled wire is inserted and enters the 
holes punctured in the belt by the needle. 
The lacing being in the belt it is removed 
and the surplus wire cut off with pliers. 
The wire is then flattened between the jaws 
until it is flush with the surface of the belt. 
The other end of the belt being laced in a 
similar manner, the two ends of the belt 
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being brought together, the lacing meshes 
and the ends are held together by means 
of twine, lace leather, raw hide or metallic 
pins. This lacing costs one-fourth as much 
as lace leather or clamps per inch of belt. 
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It lasts several times longer and can be 
inserted much more quickly and is equally 
as efficacious as endless belts. Further in- 
formation may be had from the Diamond 
Drill and Machine Co., Birdsboro, Pa. 


THE POOL ROD CUTTER AND POINTING MACHINE. 


The Pool Rod Cutter and Chaplet Pointing 
Machine. 

HE machine consists essentially of a 
pair of knives, and a chuck for hold- 

ing the chaplets. 
There is a gauge on the machine showing 
the length chaplet will be after it is pointed. 
In operating it, the chaplet is first placed 
in the chuck, and a downward stroke of 
the lever makes a beveled cut on the end 
of the chaplet. The chuck and chaplet are 


HOPPES FEED-WATER HEATER. 


then rotated through an arc of go degrees 
and another cut made. This work has 
heretofore been done either by the black- 
smith, or on an emery wheel, and much 
time has been lost in doing this work. 
This machine is made by the J. D. Smith 
Foundry Supply Co., Cleveland, O. 


A New Plan for Supporting a Hoppes 
Feed-Water Heater. 

ITH a view to the better utilization of 

space, the Hoppes Manufacturing Com- 
pany, of Springfield, Ohio, have designed a 
new method for supporting their feed water 
heaters which is clearly shown in the illus- 
tration. Sockets of ample size and strength 
are provided on the heater for receiving 
and holding four iron pipe columns with 
flanges at their lower ends for resting on 
the floor or foundation. This makes it pos- 
sible to set the heater at any desired height 
and the boiler feeder or other auxiliaries 
may be placed under the heater and valu- 
able space saved. The makers will furnish 
their cast iron or steel type of heaters with 
sockets and flanges when specified with the 
order, without additional cost to purchaser. 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. 


But as the 


information is necessarily obtained from those who offer the appliances for sale, it is proper 


to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


The Pelton Water Wheel. 
S is doubtless known, the impulse wheel, 
of which the Pelton is the pioneer, 
consists essentially of a cast iron or steel 
center, to the periphery of which are 
affixed cups or “buckets” as they are tech- 
nically called. Water under pressure is 
allowed to impinge on these buckets, caus- 
ing the wheel to. revolve with the shaft 
on which it is mounted, 

The efficiency of a wheel of the Pelton 
type is, to a very large extent, due to the 
shape of the bucket, and as efficiency is a 
most important factor in the development 
of every power proposition, it is the bucket 


thus divided, the two halves following the 
curvature of the bucket and discharging 
backward and downward at a slight angle, 
so as to avoid interference with the suc- 
ceeding bucket. To obtain this result, it is 
necessary that the bucket curves be laid on 
lines of the least resistance and that the 
splitter bear a certain relation to the bucket 
sides. 

In designing a water-wheel bucket and 
attempting to carry out a particular theory, 
it is, of course, necessary to lay out the 
bucket shape mathematically, and then, fol- 
lowing well known hydraulic laws in re- 
gard to the flow of water on surfaces, note 


and the action of the water upon it which 
engage the most attention. 

One of the fundamental principles of hy- 
draulics as applied to impulse wheels, is 
that the water must “enter without shock 
and leave without velocity.” The nearer 
the approach to this condition, the higher 
will be the resultant efficiency. Early ex- 
periments with the Pelton bucket demon- 
strated the fact that in order to obtain a 
complete reversal of the stream, with prac- 
tical absence of velocity, it was essential 
that the bucket be divided into two parts, 
by a wedge or splitter on which the stream 
micht strike. The stream of water was 


SKOBISCOPIC VIEW OF PELTON WHEL IN OPERATION. 


the curves and paths which the stream 
should follow. This plan—the only one 
heretofore known—has been productive of 
some excellent results, but the fallacy lies 
in the fact that most of the hydraulic laws 
above referred to were deduced from ob- 
servations of water action against station- 
ary surfaces; or, if moving, the path of the 
water was so obscured by spray and the 
moving wheel, that the observations have 
in some cases led to mistaken theories, 
which are now disproved in actual prac- 
tice. 

The problem is, then, to observe the ac- 
tion of water on moving surfaces as though 
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SKOBISCOPIC APPARATUS FOR PELTON WHEELS. 


they were standing still, This is accom- 
plished by applying the “skobiscopic” prin- 
ciple to the observation of a water wheel 
in actual operation, which principle may be 
described as being the reverse of the ki- 
netoscope, in that moving objects are seen 
as stationary, instead of apparent motion 
being given to stationary objects. The gen- 
eral principle is that if a moving object be 
illuminated at fixed intervals by rays of 
light admitted at the moment the object 
passes a desired position, each portion of 
the object will be observed as though it 
were stationary. Thus is secured a clear 
view of what occurs in the buckets of a 
water:.wheel while it is operating under 
-netmal conditions. 

The Pelton Water Wheel Company has 
made extensive experiments on a large 
‘scale at its San Francisco laboratory with 
“apparatus embodying the above prin- 
‘ciples, and has also shown similar 
apparatus on a smaller scale in action at 
the St. Louis Exposition. The latter 
outtit consists of a Pelton water wheel 
20 inches in diameter, mounted on the 
shaft overhang of a General Electric gen- 
erator. The water impinges on the wheel 
through a needle nozzle, the pressure be- 
ing supplied by a centrifugal pump. The 
illuminant is a General Electric searchlight 
projector with automatic focal point con- 
trol, which, is located beneath the apparat- 
us, and which by a system of mirrors, 
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throws its rays into the wheel housing 
through the glass bottom. In its normal 
position the light is thrown direct on the 
wheel, under which condition the wheel 
may be seen revolving and the water dis- 
charging from the buckets in apparent con- 
fusion. Interposed between the searchlight 
and the wheel is a sheet iron dise with ra- 
dial slots, which disc is revolved by means 
of gearing at a speed proportional to that 
of the wheel, and when the searchlight is 
automatically brought into its upper posi- 
tion, the light is thrown on the wheel 
through these revolving slots, and thus the 
wheel is illuminated at fixed intervals, as 
explained above, and one sees the wheel ap- 
parently standing still and can observe the 
action of the water and trace the path of 
the jet from its entering the bucket to its 
reversal and clearance of the succeeding 
bucket, without interference. 

At the San Francisco laboratory of the 
Pelton Water Wheel Company reliance is 
not placed on visual observations alone, 
but resort is had to photography as a per- 
manent aid in studying the action of the 
water on the buckets. In this laboratory 
also are instruments of precision for de- 
termining the relative efficiencies of differ- 
ent bucket shapes; and to such an extent 
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is the investigation carried that it may be 
said that there are practically no “standard” 
buckets used in the construction of Pelton 
wheels, a new design being adapted to the 
head, water quantity and power require- 
ments of each installation, thereby insur- 
ing the highest possible efficiency. 

Further information about these inves- 
tigations and their apparatus in general 
may be obtained from the Pelton Water 
Wheel Company, of San Francisco. 


The Saving of Oil By Filtration. 

every engine room,and indeed, in every 
factory and mill where a large amount 
of machinery, and long lines of shaft- 

ing, are in operation, there is a great waste 
of lubricating oil, owing to the fact that in 
many instances no provision is made for 
catching the oil after it passes through the 
shaft or engine bearings. This is often due 
to the style of bearing used on the shaft 
lines, but where suitable self-oiling bear- 
ings are installed and provision made for 
catching the drippings which accumulate in 
the drip cups, or where provision is made 
for catching the oil after passing through 
the engine bearings and then purifying 
these drippings through an oil filter, a sur- 
prise is in store for the manager in the 
shape of a great reduction in the size of his 
oil bills for the month. 

Every engineer appreciates the valve of 
good oil and asks his employer to procure 
the best in the market for lubricating pur- 
poses, for the proper preservation of ma- 
chinery in his care demands it. Getting a 
good grade of oil, the engineer will natur- 
ally be glad to use some filtering device for 
purifying the oil which has passed through 
the bearings, thus permitting its use over 
and over again. 

An interesting test conducted by users of 
the White Star oil filter as manufactured by 
the Pittsburgh Gage & Supply Co., was re- 
cently conducted, and in the case of O. J. 
Beaudette & Co., of Pontiac, Mich., it was 
found that in the first six months operation 
of the White Star filter, a saving of 364 
gallons of oil, of a value of $54.60, was ef- 
fected. As the original cost of the filter was 
but $28, the effectiveness of the device and 
profitableness of the investment is apparent. 

Another instance of interest is the experi- 
ence of the City Water Works, of Marietta, 
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Ohio, where, before purchasing a White 
Star filter, they were consuming a barrel of 
oil every two months, but with the filter in 
use a barrel now lasts them four months. 

The effectiveness of any device depends 
upon its design, construction and workman- 
like qualities, and in the White Star oil fil- 
ter is found the essentials of a complete de- 
vice for accomplishing the purifying of 
dirty, or used, lubricating oil. 

As seen in sectional view, the filter is 
divided into two compartments. The smaller 
one is a reservoir for impure oil and water, 


WHITE STAR OIL FILTER. 


containing a funnel for receiving the dirty 
oil and the steam coil for heating the water. 

Impure oil is poured into the funnel, 
drains through the sieve and is discharged 
below the surface of the water through holes 
in the foot of the tube. The thinning of 
the oil by its exposure to the heat in pass- 
ing through and resting on the surface of 
the water promotes the precipitation by 
gravity of all heavy particles of grit and 
dirt, the accumulation of which at the bot- 
tom can be quickly flushed out by opening 
the faucet for this purpose, which may also 
serve to drain off any excess of water in 
the chamber. 
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When sufficiert impure oil has beeen in- 
troduced to reach the level of the inlet pipe, 
it flows into the filter cylinder which is sus- 
pended in the larger compartment. This 
cylinder is unique in that it consists of a 
sheet metal neck and bottom with a sec- 
tion of coarse wire mesh between, around 


STURTEVANT OPEN-DOOR ROTARY 


which several layers of cloth are wrapped. 
The oil in passing out of this cylinder 
through the cloth is thoroughly and quickly 
freed of every remaining impurity and ac- 
cumulates in the surrounding chamber, 
‘which comprises the remaining two-thirds 
wf the filter, so giving the White Star filter 
ca great storage capacity for pure oil. 

‘The filtering cylinder and every part of 
the filter may be quickly and easily re- 
moved and cleaned, enabling the apparatus 


to be always kept in perfect filtering condi- 
tion. In this most essential feature of a 
perfect and complete device the White Star 
oil filter is unsurpassed, and further par- 
ticulars will be furnished on request by the 
Pittsburgh Gage & Supply Co., of Pitts- 
burgh. 


CRUSHER. 


Open-Door Rotary Crushers. 
NEW rotary crusher is manufactured 
by the Sturtevant Mill Company, the 
ingenious and practical design of which 
will certainly interest all crushers of mate- 


rials of moderate hardness. It is called the 
open-door rotary fine crusher, and its mas- 
sive door, swinging wide as easily as the 
great door of a large safe, exposes all its 
wearing parts to quick inspection and re- 
moval. It is obvious that railway links, 
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coupling pins, and all sorts of uncrushable 
materials that get into this class of ma- 
chines, and are so difficult to get out, may 
in this machine be removed in short order. 

Also, the heaviest wearing parts, although 
massive, are small enough to be lifted out 
by hand, obviating the necessity of the 
hoisting appliances in common use. These 
crushers are large, and yet far more con- 
venient than others of even small size. 

Rotary crushers are the greatest pro- 
ducers known of finely broken materials of 
moderate hardness, and are more widely 
used than any others. They have held their 
own against all comers, notwithstanding the 
frequent annoyance of having to dismantle 
them completely to remove foreign material 
getting wedged among the crushing mem- 
bers, for they crush cheaply, and crush fine, 
and are the least expensive in first cost as 
well as in power. But for big works they 
could not be made large enough until this 
open-door crusher was designed. 

The vertical shaft carries only its own 
weight and that of the driving gear; and 
its foot runs in a large oil-pot bearing thor- 
oughly protected from dust. The crushing 
cones are supported from the top by large 
ball bearings, which greatly promotes easy 
running and durability. These cones may 
be raised or lowered by the screw at the 
top. The range of adjustments for wear, or 
for size of output, is unusually large. 

The scrapers require no change, except 
replacement for wear, and are conveniently 
reached without dismantling the machine. 
The cast-steel bevel pinion shaft is sup- 
ported from the inner end, so giving great 
strength to this important part. Discharges 
are from three sides. The door bolts are 
removed from slots, a single turn of each 
nut allowing speedy removal, and thus the 
door may be opened as easily as the door 
of a steel safe, and swung entirely out of 
the way, giving full access to the interior 
of the crusher. Removal of any part is 
therefore easy. The case is not weakened 
by the door which, held by its bolts, is rigid 
and secure. 

Having no fly wheel, this crusher is not 
subject to breaking fly-wheel shocks in case 
of sudden stoppage. This danger is avoided, 
and yet the machine has abundant power 
for any work. 

Every part of the open-door crusher is 
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massive; the main shaft is 7 inches in diam- 
eter, and in every way strong and reliable. 

The Sturtevant Mill Company, of Bos- 
ton, have just issued their 1905 Catalogue 
No. 12, showing and describing these ro- 
tary crushers and eight other types of rock 
crushers, as well as rolls, mills, screens, en- 
gines, boilers, etc., and they will be pleased 
to mail this catalogue to interested persons. 


Employees’ Automatic Time Register. 


N the modern systems of works manage- 
ment it becomes of the highest impor- 
of every operation, as well as to register the 
tance to keep an accurate record of the time 
there have been several machines designed 
to perform one or the other of these func- 
tions. 
An apparatus which will accomplish both 
these results is shown in the accompany- 


EMPLOYEDS’ AUTOMATIC TIME REGISTER. 


ing illustration. For registering the coming 
and the going time, it is operated by the em- 
ployee taking a ticket bearing his name or 
number, or both, from a pigeonhole simi- 
larly marked and inserting it in the time- 
stamping slot and pushing a trigger lever 
which imprints the exact hour and minute 
and the date upon it. 
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The daily-strip ticket usually has room 
for four “In” and “Out” impressions, and 
the weekly strip is designed to receive 
twenty-four impressions, but the number of 
time-imprint spaces may be varied as re- 
quired. 

This machine is also most convenient m 
cost-keeping systems for recording the time 
required on any operation, and in establish- 
ments where the workmen make out a daily 
report slip of their work and time, their 
“In” and “Out” records can also be regis- 
tered upon it, and will thus verify their re- 
ported time without adding to the clerical 
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work or increasing the expense in any way. 
A typical cost card is shown in one of the 
figures. 

It is evident that this machine may be 
worked with a variety of specially arranged 
tickets, as may be desired. As the vertical 
spacing lines on the tickets coincide with 
gauging pieces on the machine, the tickets 
can be quickly placed in the proper printing 
position without the slighest difficulty. 

This machine is of very simple construc- 
tion, the number of parts being small and 
the operation not at all complicated. Fur- 
ther details and all other information de- 
sired will be furnished on request by the 
manufacturers, The Automatic Time Stamp 
Company, of Boston. 


Revolving-Cylinder Gasoline Motor and 
Car. 

REVOLVING-CYLINDER, air- 
cooled, gasoline motor, which is 

claimed to have distinctive advantages be- 
cause of its compactness, its perfect bal- 
ance, light weight, wide range of speeds 
and power and practical air-cooling qualities 
under all conditions, has been brought out 
by the Adams Company, of Dubuque, Iowa. 

It reverses the ordinary practice, in that 
the engine cylinders revolve and the crank 
shaft is stationary, instead of the crank 
shaft revolving and the cylinder being sta- 
tionary, but it is not what is usu- 
ally termed a rotary engine. Three units, 
each being a complete cylinder, with cyl- 
inder head and one-third of a central crank 
case cast in one piece, are bolted together 
and bolted to a top and bottom cast-steel 
flange, which has bronze bushings forming 
bearings around the vertical stationary 
crank shaft. This forms the revolving unit 
and is, of course, balanced perfectly. This 
revolving unit in a twenty-horse-power en- 
gine, with 5-inch bore and 4%-inch stroke, 
weighs 190 pounds and forms the fly wheel. 

In each cylinder is a cast piston having 
four rings. The three pistons are con- 
nected to a single crank wrist pin of very 
large proportions by bronze pitmans. The 
pitmans, with the piston at their outer end, 
swing around the stationary wrist pin in 
practically perfect mechanical balance. The 
wrist pin being eccentric with the axis of 
the revolving cylinder unit, the pistons are 
caused to reciprocate back and forth in the 
cylinder at each revolution of the revolv- 
ing unit, although the speed of the mass of 
the pistons does not change or stop and re- 
turn at each dead center, as with the or- 
dinary engine. It is, therefore, susceptible 
to a very perfect mechanical balance. The 
action of the exploding charge is practically 
the same in this engine as in the ordinary 
kind, except for the smooth running caused 
by the variable-compression control. 

The lack of vibration of the motor is at- 
tributed to the perfect balance of the re- 
volving parts, the manner of revolving the 
cylinders in a horizontal plane around a 
vertical axis and the novel way of con- 
trolling the speed of the motor by a variable 
compression system. 

The light weight of the motor, as com- 
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pared with the three-cylinder motor of the 
ordinary type having the same power and 
cylinder sizes, is brought about, not by 
sacrificing the strength of any of the parts, 
but by eliminating many parts found neces- 
sary in the engine of the ordinary type. 

No muffler is employed. Because of the 
velocity of the cylinders passing through 
the air a muffler of the ordinary type may 
be entirely dispensed with. Auxiliary ex- 
haust ports, which let out the high terminal 
pressure against the rapidly receding vol- 
ume of air, are used. The discharge acts 
upon the air like a sky rocket and not like 
a gun. 

Air cooling is effectually accomplished by 
the cylinders revolving at a rapid rate, 
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mum power is required the inlet valve is 
closed at the end of the suction stroke and 
the full charge is compressed to about 95 
pounds per square inch. When minimum 
power is wanted, the inlet valve is not closed 
until the completion of the compression 
stroke, and an exceedingly small part of 
the charge is retained and ignited at at- 
mospheric pressure, giving a gentle ex- 
pansion. Variable compression is the en- 
tire source of control. This system of con- 
trol is claimed to be very economical, to be 
conducive to very smooth running, to obvi- 
ate the necessity of heavy exhaust valve 
springs, to run much cooler and to keep the 
cylinder heads and spark plugs entirely free 
from sooty deposits. 


ADAMS-FARWELL REVOLVING-CYLINDER GASOLINE MOTOR. 


drawing in the air at the center of the en- 
gine, or inner ends of the cylinders, and 
expelling it with great rapidity at the 
periphery, or outer ends of the cylinders. 
The cylinders are provided with longitudinal 
ribs cast integral with the cylinders, which 
provide a large radiating surface. 

The speed of the motor is controlled en- 
tirely by the Adams-Farwell variable-com- 
pression system, which consists in allowing 
that part of the charge not needed to give 
the motor the required power to escape 
back by the inlet valve, which is mechani- 
cally held open for a part of a compression 
stroke; that part of the charge so escaping 
being drawn in by another cylinder. There 
is no waste of the gases. When the maxi- 


The carburetter is entirely automatic at 
all speeds, no attention being required after 
once adjusting. 

The spark is regulated automatically by 
the Adams-Farwell automatic spark regu- 
lator, which fires the charge at all speeds 
at a point that produces the greatest effi- 
ciency. This is a device employing a cen- 
trifugal governor which not only advances 
the spark when the speed of the engine in- 
creases, but also increases the length of the 
contact of the primary circuit. A contact 
of the primary circuit for 1-36 of a revolu- 
tion of the engine gives sufficient time for 
the spark coil to become saturated and give 
a good spark when the engine is running 
150 revolutions per minute, or less. This 
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contact is automatically increased to about 
1-12 of a revolution of the engine when 
running at goo revolutions per minute. 
One of the illustrations shows the motor 
as situated in the rear of an automobile 
body, where every part of the motor proper 
that will ordinarily require examination or 
adjustment is exposed to view and is read- 
ily accessible, as well as every tool required 
in these adjustments, each in a separate 
pocket, so that a glance will tell if all neces- 
sary tools are aboard. Two sets of bat- 
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Another illustration gives a view of a 
convertible brougham equipped with the 
gasoline engine which has just been de- 
scribed. This car, known as Model 6, which 
is the latest style built by The Adams Com- 
pany, is enclosed by plate glass in substan- 
tial frames, sliding in rigid pillars which 
support a solid roof, and makes an ideal 
vehicle for all seasons. 

As shown, the forward seat is open and 
the car is operated from there, but this seat 
can be folded up so as to form a hood and 


teries, a spark coil and a double-throw 
switch, and a few extras also find a place in 
the rear compartment of the car body. 
The complete power plant, including all 
parts of the motor, transmission, oil tank 
and pump, carburetter, clutch operating 
cams, and so forth, are secured to the 
bronze supporting spider, forming an in- 
tegral power unit weighing 387 pounds. Of 
this, 157 pounds belongs to the parts of the 
transmission which would not be needed if 
the motor was used for other purposes than 
that of automobile propulsion. Of the 239 
pounds, the weight of the motor proper, 190 
pounds are in the cylinders and other parts 
forming the revolving unit or fly wheel. 


ADAMS-FARWELL CONVERTIBLE BROUGHAM WITH GASOLINE MOTOR. 


the controlling levers can be moved to the 
rear. 

All the novel features of these motors 
and cars, such as revolving the cylinders 
around a vertical, stationary crank shaft, 
the system of muffling, variable compres- 
sion control, automatic spark regulator, 
control from either front or rear seat, 
variable-strength springs, carburetter, oil- 
ing system, etc., are the subjects of patents. 
granted and pending in the United States 
and foreign countries. 

Further information concerning these 
gasoline engines and their various styles of 
automobiles may be obtained from The 
Adams Company, of Dubuque, Iowa. 
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IMPROVED MACHINERY 


New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Electric Traveling Hoists. 
LECTRIC traveling hoists ‘are rapidly 
coming into favor, and many of the 
more progressive shops are installing them 
in place of hand hoists. 

Besides the direct advantage of handling 
loads vastly quicker than the hand hoist, 
the electric traveling hoist has the indirect 
advantage of increasing the output of a 


The illustration shows a new type of 
Niles hoist built in capacities of 3/4 to 6 
tons, that may be used either as hoists, in 
which case they run on an I-beam track, or 
when mounted on a traveling bridge they 
may be used for small capacity cranes. In 
the latter case they are arranged to run be- 
tween the two I beams or channels of the 
bridge, and the controllers for raising and 
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shop by waking up the men. The hoist 
moves so rapidly that it compels the work- 
men to be quick in their movements, and in- 
stinectively they do their regular work more 
quickly. On the other hand, if the work- 
man is using a hand hoist, he is pretty well 
tired out after he has lifted a load, and does 
not return to his regular work with much 
vigor. 


NILES ELECTRIC TRAVELING HOIST. 


lowering the hook and operating the tra- 
versing mechanism may be placed either on 
the hoist, on the bridge and operated by 
cords from the floor, or in an operator's 
cage attached to the bridge. 

When used on an | beam, the controllers 
are attached to the hoist and operated by 
cords from the floor. These hoists will run 
on straight and curved tracks and are usu- 
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ally provided with a separate motor for 
traversing, but if desired, hand traverse 
may be furnished, or all the traversing 
mechanism may be omitted and the trolley 
moved along the track by pushing on the 
load. The increased service of the electric 
traverse, however, much more than com- 
pensates for the slight additional cost. 

The hoist is self-contained in one heavy 
cast-iron frame to which the motors are at- 
tached end on, and the power is transmitted 
directly from the armature shaft to the 
drum shaft through one train of worm and 
worm-wheel gears. 

The traversing mechanism is also driven 
through one train of worm and worm-wheel 
gears similar to the hoisting mechanism, 
except that when the trolley is arranged to 
run on a single I-beam, a double set of 
transmission gears is used to connect the 
worm-gear shaft to the truck-wheel shafts. 
All the mechanism is enclosed in oil- and 
dust-proof casings and is absolutely noise- 
less in operation. 

In addition to the braking effect obtained 
by the use of the worm and worm wheel, a 
powerful electric brake is attached to the 
hoist motor. 

Further information regarding these 
hoists may be obtained from the builders, 
Niles-Bement-Pond Company, 136-138 Lib- 
erty Street, New York. 


Electrically Driven Centrifugal Oil 
Separator. 

A N electrically driven centrifugal oil sep- 

arator, with which motors for any 
voltage can be furnished, is shown in the 
accompanying illustration. This apparatus 
is especially designed for use in machine 
shops and similar establishments, to separate 
the oil from chips, turnings or cuttings of 
any kind, and from small work of all kinds 
that is made on screw or other machines, 
where oil is used in the operation. 

With this machine oil can be separated 
and used again almost indefinitely, there be- 
ing, of course, some waste, but little in 
comparison with that where no separator 
is employed. The large amount of oil an- 
nually wasted is a strong argument in favor 
of the use of such a machine. 

These oil separators are well made, com- 
pact and durable. The spindle quill, or 


step, is positioned between rubber springs, 
and all these parts are held in a casing in 
the base of the machine by a screw gland, 
so that the proper operation can be obtained 
by varying the tension of this gland. An 
inner pan, with bronze sleeve surrounding 
the spindle is provided, having a capacity of 
750 cubic inches, this pan being removed 


CENTRIFUGAL OIL SEPARATOR. 


to empty the contents after the oil is ex- 
tracted, which ordinarily takes from 5 to 8 
minutes. 

The weight of the machine shown is 525 
pounds, and it has a speed of 1,800 revolu- 
tions a minute. Further particulars will 
be cheerfully furnished by the American 
Tool & Machine Co., of 109 Beach St, 
Boston, or upon application to their New 
York office, 220 Broadway. 


Stocker Cooling Tower, 
HE cooling tower, built by George J. 

Stocker, of St. Louis, has attracted 
a very considerable share of attention on 
account of the superior results obtained by 
it. A degree of pertection has been attained 
in the manufacture of this apparatus by the 
skilful arrangement of all its parts, which 
makes it to-day one of the best and most 
efficient water-cooling devices on the mar- 
ket. 

Of the principles underlying its operation 
evaporation is by far the most important, 
although the cooling process is incidentally 
assisted by two other agencies, radiation 
and the contact of cold air. 

The accompanying illustration shows the 
general arrangement of the apparatus. It 
consists of a tower-like structure (built of 
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wood, steel or bricks, as circumstances may 
require), encasing the cooling surfaces, 
which are made up of checker work or 
cross pieces of boards in horizontal layers, 
set at right angles to each other and pro- 
vided, between their intersections, with up- 
right oblique partitions. 

The water, led to the top of the tower, 
trickles down over these surfaces in a thin 
film, which is broken up at 
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from which all 
built. 

By this means the physical laws on which 
the cooling of liquids rests are brought into 
-fullest play, and the water is consequently 
cooled to the lowest temperature compatible 
with the hygroscopic condition of the at- 
mosphere, and at smaller cost per gallon 
than with any other cooling tower. 


its working parts are 


each intersection of the 
boards and thus brought in 
the most intimate contact 
with the current of air that 
is forced by two fans through 
the tower. 

The fans, mounted on one 
shaft, may be driven by any 
convenient source of power, 
from a line shaft or by a 
small steam engine or elec- 
tric motor, directly connected 
to the fan shaft. 

The contrivance by which 
the water is distributed over 
the tower, and which was 
patented in March, 1902, con- 
sists of a system of funnel- 
shaped troughs of galvanized 
iron, so constructed and ar- 
ranged that the water flows 
in an evenly proportioned 
way over the cooling sur- 
faces, be the load great or 
small. The troughs are not 
liable to be clogged by sedi- 
ments of impure water, as 
perforated pipes in 
other towers always are, and 
can be cleaned easily. 

A gallery, or drip hood, 
surrounds the tower, serving 


the double purpose of mak- 
ing the water distributor ac- 
cessible to inspection and 
cleaning, and of preventing the water from 
splashing over the tower. 

The superiority of the Stocker cooling 
tower lies first, in the improved construc- 
tion of the cooling surface; second, in the 
unique method of distributing the water 
over the tower; third, in the application of 
two fans, instead of only one; and fourth, 
in the judicious selection of the materials 


STOCKER COOLING TOWER. 


Concerns who are users of large quanti- 
ties of water for condensing and cooling 
purposes, cannot but be interested in the 
device, which saves from 95 to 98 per cent. 
of the water, by bringing it back to a phys- 
ical condition and temperature where it 
can be used over and over again, and they 
may obtain full information about this cool- 
ing tower by applying to the manufacturer, 
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George J. Stocker, of 2833 South Kings- 
highway Boulevard, St. Louis 


The Cockerill Gas Engine. 


‘A MONG the first large gas engines to 
be put into commercial service were 
those of the Cockerill Company, at 

Seraing, Belgium, which were so success- 

fully operated with gas from the blast fur- 

naces there that they have been extensively 
adopted throughout Europe, and have been 
installed in units of from 200 to 3,000 horse 
power. 

This engine is especially adapted for 
blast-furnace blowing-engine service and for 
heavy-duty electric light and power work. 


ture of gas and air in either of the following 
ways: First, by automatically cutting off or 
by throttling a constant mixture, either of 
which produces variable compression. Sec- 
ond, by varying the relative volumes of air 
and mixture, the latter always following 
the former, this method resulting in con- 
stant compression. In the latter case the 
mixing valve remains lifted during the en- 
tire suction stroke. The gas valve opens 
at a certain point during the suction stroke 
and remains open until near the end of the 
stroke. The point of opening is variable, 
and is determined by the governor at all 
times; the quantity of gas admitted is in 
exact proportion to the load of the engine, 
and the compression remains constant. 
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and is thoroughly representative of the 
most advanced practice in gas-engine con- 
struction. It is of the well-known four- 
cycle type, and is constructed with one, two 
or four cylinders—either single, tandem, 
twin or twin tandem. 

The valve-gear is actuated by a second- 
motion shaft, driven by gearing from the 
crank shaft and running at half the speed 
of the latter. The second-motion shaft is 
located parallel to the axis of the engine, 
and carries the cams or eccentrics which 
operate the valves. The inlet valves are 
situated on the top and the outlet valves on 
the bottom of the cylinder, and are so de- 
signed as to secure easy accessibility. 

The regulation is effected by a governor 
which controls the admission of the mix- 


COCKERILL GAS ENGINE, 


It embodies valuable distinctive features, . 


The engines are constructed with special 
regard to the heavy duty which they per- 
form, and only first-class material is used. 
Provision is made for free expansion of 
the cylinder liners, and the cylinder heads 
can be easily removed in order to inspect 
the pistons without dismantling any part 
of the valve gear. Magneto-electric igniters 
of the most improved system are provided, 
and the starting of the engine is effected 
by compressed air. 

A heat consumption of 10,000 British 
thermal units per hour per brake horse 
power, or a thermal efficiency of 25 per 
cent. at the rated capacity of the engine, is 
guaranteed by the sole American licensees, 
the Wellman-Seaver-Morgan Company, of 
Cleveland, who will be glad to furnish fur- 
ther details on application. 
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Mechanical-Draft Apparatus. 

HE application of fans to induced-draft 
work has made necessary many 
changes from the established standards of 
fan builders, in order to avoid difficul- 
ties never met with in other lines of fan 
work, and even hardly anticipated in this. 
Most of the fans on the market to-day are 
built with two or three spiders, except in 
the very small sizes. A fan of the standard 
type usually has a bearing on each side of 
the fan, making the distance between bear- 


the overhang will cause deflection, which 
will work the keys loose and most likely 
cause the fan wheel to strike the housing. 
The same is in a large measure true when 
the two bearings are far apart. Increasing 
the diameter of the shaft is not a relief, as 
by its own weight it will deflect. Then 
again, the intense heat within the housing 
causes it to expand, and as the steel frame 
work of the housing is outside and at a 
much lower temperature than the shell, the 
natural curvature, if any, is inward. Just 


A BC FAN WHEEL AND VERTICAL ENGINE. 


ings comparatively short. With this ar- 
rangement there is no deflection of the 
shaft, and the fan wheel is very smooth 
running. But when these fans have to be 
adapted to the handling of hot gases, it is 
positively necessary to keep the bearings re- 
moved from the path in which the gases 
travel, as they would otherwise become 
overheated. This necessitates either having 
an overhung wheel or placing. one bearing 
outside of the inlet chamber built onto the 
side of the fan. Unless the bearings are 
placed very close to the center of the fan, 


how much this expansion will amount to 
can never be predetermined. Hence, the 
greatest of care in setting up will often 
prove of no value when the fan is put into 
operation, the deflections and expansions 
causing the wheel to strike on one or the 
other of the sides or at certain points. 
These are matters for very serious con- 
sideration with any one who has had ex- 
perience in this line of work, and the Amer- 
ican Blower Company have devoted a great 
deal of time to the improvement of these 
details. In the wheels of their latest type of 
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construction, a number of which are in 
operation and giving entire satisfaction, the 
spider is made’up of I beams, which have 
about three times the strength of a double 
set of tee arms as usually employed. In ad- 
dition to this, every blade is braced with 
bar iron braces from the outer rim to the 
center, which completely overcomes any 
tendency to twisting. In the side of the 
fan housing is built a very deep cone which 
reaches in close to the hub. A special arm 
of very heavy construction is built on the 
cantilever principle to carry the inner bear- 
ing, which is water jacketed. This is placed 
at the very apex of the cone. The distance 
from the end of the apex to the end of the 
projecting shaft seldom exceeds a foot. 

The illustration shows a fan wheel 
mounted on a shaft with a direct coupled 
engine erected on this form of construction. 
It is not always customary to make an ex- 
tension of the base of the engine as here 
shown. In some cases an I-beam grillage is 
built into the brick foundation, the engine 
being set on top of the outer ends of these 
I beams and anchored down, which makes 
practically a complete unit of the entire 
outfit. 

Two large units of the character shown 
in the illustration have been furnished the 
Wilkes-Barre & Wyoming Valley Traction 
Co., of Wilkes-Barre, Pa. These wheels are 
encased in a three-quarter steel plate hous- 
ing, the wheels being 11 feet in diameter 
and driven by 12 by 10-inch vertical en- 
gines. They are intended to furnish induced 
draft in the power house in the above rail- 
way plant. 

Further details will be furnished on re- 
quest by the American Blower Company, of 
Detroit. 


Fire Protection in a Department Store. 
HE value of private fire apparatus for 
the protection of individual build- 


ings and adjoining property was thor- 
oughly demonstrated in the Baltimore and 
Toronto fires, and, in fact, the Baltimore 
Fire Department admits that many buildings 
on the immediate margin of the devastated 
tract were saved only by the effective work 
of private apparatus. These buildings were 
supplied with either stand pipes or pumps 
connected with wet-pipe interior sprinklers 


and dry-pipe sprinklers for protection from 
outside fires, storage tanks holding from 
1,500 to 15,000 gallons being placed on the 
roofs. Besides saving the buildings in 
which they were located these equipments 
stopped the advance of the fire, and un- 
doubtedly many more buildings would have 
been destroyed in the absence of their effi- 
cient service. The buildings and contents 
protected by private apparatus in Baltimore 
were valued at five million dollars and at 
Toronto the saving from private protection 
was similar in extent. 

The fact that such apparatus is on the 
ground, in position and ready for action, 
averts the destruction of much property by 
both fire and water. A fire is usually well 
under way before the city fire companies 
can arrive, arrange their hose lines and 
make necessary couplings and connections. 
A drenching of the entire building is then 
often required, while a comparatively small 
amount of water would have put out the 
fire in the first place. The immediate avail- 
ability of private fire apparatus gives it a 
great advantage over any other form. The 
fire insurance companies have recognized 
the decrease of fire risk in property con- 
taining private protection, and consequently 
are able to reduce premiums by such a per- 
centage that the property owner is in a 
short time fully recompensed for the cost 
of the installation. The disastrous conflag- 
rations of the past year have stimulated in- 
terest in the development of fire apparatus, 
and a very extended adoption of private 
-equipment is to be expected. 

A recent installation of considerable in- 
terest is shown in the accompanying illus- 
tration. It is located in one of the largest 
buildings of its class in the world, Mar- 
shall Field’s immense department store, oc: 
cupying an entire block in the busiest sec- 
tion of Chicago. 

The outfit consists of a Laidlaw-Dunn- 
Gordon duplex underwriter pump connected 
by single-reduction gearing to a water-proof 
electric motor. The pump cylinders are 
eight inches in diameter by twelve inches 
stroke, having a theoretical capacity of 700 
gallons per minute at 600 revolutions per 
minute against a water pressure of 140 
pounds per square inch. The illustration 
gives a good general idea of the pump, 
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showing the special attachments and the 
large pressure and vacuum chambers re- 
quired by the underwriters’ specifications. 
The pump is thoroughly rust proof in all 
moving or wearing parts, insuring prompt 
and smooth running when occasion arises. 
The motor, which was furnished by the 
Chicago Edison Co., is shunt wound for 


fecting the selection of a device of this sort 
is the readiness with which electric power 
can be obtained and utilized; but there is 
hardly a building where a reliable supply 
of electric current cannot be cheaply and 
easily procured, and electric driving entails 
no stand-by or maintenance expense as with 
steam apparatus. 


LAIDLAW~-DU NN-GORDON 


220 revolutions per minute at 230 volts, and 
is enclosed, all connections being carried 
through pipes screwed into the frame, so 
that the apparatus may be flooded without 
affecting its action. The fields and arma- 
ture coils are cooled by fans on the arma- 
ture shaft, the ventilator intake and outlet 
being visible in the illustration. This com- 
bination has been designed to insure relia- 
bility and certainty of action under all con- 
ditions. 

One of the important considerations af- 


PUMP WITH ELECTRIC DRIVE. 


Further particulars regarding this inter- 
esting installation may be obtained from the 
International Steam Pump Co., of 114-118 
Liberty Street, New York. 


Large Back-Pressure Valve. 
HAT is probably the largest valve of 
its type that was ever constructed 
has recently been made by the G. M. 
Davis. Regulator Company, of Chicago, and 
is to be installed at the Donora Works of 
the Carnegie Steel Company, Donora, Pa. 


It is for a 46-inch pipe and weighs complete 
7,900 pounds. It will be placed at the end 
of an exhaust line in a vertical position 
about 18 feet above the level of the floor. 
This exhaust line, into which five large con- 
densing blowing engines exhaust, is approx- 
imately 215 feet in length and is gradually 
increased in diameter at different intervals 


DAVIS BACK-PRESSURE VALVE. 


from 28 inches at the beginning to 46 inches 
at the end. The low-pressure cylinders of 
the engines work under vacuum, and the 
object of the valve is to automatically pro- 
vide a free relief to the atmosphere, if for 
any reason the vacuum is lost. If such pro- 
vision were not made there would be dan- 
ger of damaging the engines by the accum- 
ulation of back pressure. 

The valve body is of cast iron. The inner 
disc, which is guided at the top and bottom 
by spiders cast in the body, is of cast steel. 
It is faced with babbitt metal and seats on a 
cast-iron seat. A 214-inch cold-rolled steel 
shaft runs horizontally through the body of 
the valve on which there are two cut steel 
pinions, one of which is inside the body and 
meshes with a cast-steel rack on the disc 
stem. The other is at the end of the shaft 
just outside the body and meshes with a 
rack which leads to the hydraulic cylinder, 
and also with the segment to which is at- 
tached the lever carrying a cast-iron coun- 
terweight of 150 pounds. The valve is pro- 
vided with this counterweight to act as a 
safeguard by throwing the disc wide open 
as soon as pressure accumulates under it, 
thus preventing any injury to the seat by 
pounding.- On account of the unusual size 
of the valve and the weight of the disc, it 
was found not practical to make the valve 
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wholly automatic. It opens automatically, 
but the closing is controlled by hydraulic 
pressure, a hydraulic cylinder 5 inches in 
diameter being connected at the top and 
bottom by a %-inch pipe on which there is 
a four-way cock. This cylinder is under a 
constant pressure of 25 pounds, and when 
the valve is closed the cock is set to turn 
the pressure into the lower end of 
the cylinder. When it is desired 
to close the valve after it has been 
thrown open, this cock is set to 
turn the pressure into the upper 
end of the cylinder. A gradual 
closing is thus effected and the 
cock is again set at normal po- 
sition. 

With the order.for this valve 
was one for a 36-inch valve to be 
installed at the-same works of the 

_ Carnegie Steel Company. The 
weight of the latter valve com- 
plete is 4,900 pounds. 

Further particulars regarding 

these valves may be obtained from the G. 
M. Davis Regulator Co., of 141 Milwaukee 
Avenue, Chicago. 


Feed-Pump Controller. 


NE of the most vital parts of a steam- 
generating plant is the feed pump, 
and it is of the greatest importance that 
this should operate properly and keep the 
boiler supplied with the right amount of 
water. It was formerly the custom to regu- 
Jate the throttle valve of the feed pump by 
hand, but modern conditions demand a 
more efficient method, which is supplied by 
the apparatus shown in the illustration, 
Mullin’s automatic controller for boiler feed 
pumps. 

This is a governing valve controlled by 
the relative pressure of the steam and the 
water. By putting the steam pressure on 
one face and the water pressure on the 
reduced area of the opposite face, a water 
pressure in excess of the steam pressure is 
maintained, without regard to fluctuations 
of the steam. When the steam pressure 
falls, the controller, by reducing the supply 
of steam to the pump, reduces the feed- 
water pressure; and when the boiler pres- 
sure rises, there is such an additional steam 
Gelivery to the pump as will afford the 
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requisite increase of the water pressure, 
thus automatically maintaining the water 
and steam pressures in proper ratio to each 
other. 

Because of the large area of the piston 
of the controller exposed to pressure, it is 
extremely sensitive and will respond to 
the slightest variations of pressure, deliv- 
ering more water to the boilers when the 
steam pressure is high and less when it is 
low, which not only holds the water uni- 
form, but also tends to keep the steam pres- 
sure uniform, thus saving fuel that is wast- 
ed in pumping too fast and flooding the 
boilers when the fires are low. f 

No relief valve is necessary where the 
controller is used, as the pump will stop 
when the proper pressure has been reached 
and will start again automatically when 
required, so saving--excessive wear on the 
pump incident to discharging through the 
relief valve at high restrained pressures. 
It is not necessary to throttle the pump 
every time a feed valve is changed, as after 
that valve is opened wide when the plant 
is started up, it is so left while the plant is 


Steam /niet 


The Mullin automatic feed-pump con- 
troller is constructed of good material and 
is supplied in pipe sizes from one-half inch 
up. The valve seats are of phosphor bronze 
and will not cut out by steam action. This 
controller has no arms, weights, springs, 
floats or any other contrivances to get out 
of order and give trouble, and further in- 
formation concerning it and its operation 
may be obtained from the manufacturers, 
The Federal Valve Co., of Seattle, Wash. 


Ingersoll-Sergeant “Broncho” Channeler. 
N the quarry processes of to-day, there 
is a wide field of usefulness for a rock- 
cutting machine intermediate in its func- 
tions between the heavy track channel- 
ing machine and the machine drill as ap- 
plied in the “plug and feather” method of 
breaking rock. In the development of new 
quarrying properties, also, it is advisable to 
prove up the value of the deposit before 
heavy investments are made. Yet the slow 
method of hand clearing and prospecting 
cannot be tolerated. In developed quarries, 
too, it is often necessary to channel ma- 
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Steam Outlet 


MULLIN’S AUTOMATIC CONTROLLER FOR FEED PUMPS. 


running. In this way the hand regulation 
of the feed valves on the boilers is reduced 
85 per cent. and the time and trouble of 
traveling from feed valve to pump many 
times a day is saved. In a battery of boil- 
ers this is particularly desirable during the 
cleaning of fires, as the hand regulation of 
the feed valves does not affect the feed of 
those already set, and the feed can be taken 
all off, without going near the pump. 


terial which has a sharp dip or incline, and 
there a heavy track channeler is not practi- 
cable. In the lighter work of the quarry, 
such as cutting stumps and keyblocks, en- 
larging the walls and working in confined 
and uneven places, a light portable machine 
is always useful and effective. 

To meet just such conditions as these the 
Ingersoll-Sergeant Drill Company, of New 
York, has placed on the market its latest 
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type of machine channeler which has been 
given the distinctive name of “Broncho,”’ 
perhaps because of its tough, rough and 
ready character, its tireless strength and its 
faculty of standing up to work under the 
most severe conditions of service. The ap- 
pearance of the machine is clearly shown in 
the accompanying illustration, which also 
brings out distinctly some of the more im- 
portant details. Those familiar with the old- 
fashioned quarry bar or bar channeler will 
doubtless see some resemblance between 
them and this new machine. 


where the full blow is not desirable, a most 
valuable feature is provided in a cushioning 
device whereby the blow may be varied 
from the merest tap to a blow of full power. 
A feature exclusively used by the Ingersoll- 
Sergeant Drill Company is an extended tail 
rod, being a back piston passing through the 
rear head, 

This is the only channeler which will both 
cut an open channel and drill a round hole, 
at any angle from horizontal to vertical. 
The engine has two rotations; one around 
the axis of the frame, the other around an 


INGERSOLL-SERGEANT “BRONCHO” CHANNELER. 


But while the “Broncho” is an outgrowth 
and development of the old bar channeler, 
its distinctive features of design, operation 
and construction mark it as an entirely new 
type of machinery. 

The frame of the “Broncho” is a struc- 
ture combining great simplicity and 
strength. The bars are of heavy pipe rigid- 
ly secured in sturdy end castings. Between 
the bars the heavy steel traveling screw 1s 
firmly mounted. The end castings of the 
frame are swivelled in heavy end pieces, to 
which are joined the connections. Cone 
clamp effect is secured at all these joints, 
and the result is a structure of great flexi- 
bility and almost universal adjustment, yet 
of the utmost rigidity when pressure is ap- 
plied. 

The channeling machine proper is in no 
sense a rock drill, but a heavy cutting en- 
gine designed to secure great strength and 
effectiveness. The cylinder has a diameter 
of 3% inches and a full stroke of 6 inches, 
variable down to a minimum of two inches. 
For starting cuts, working through soft 
spots, and cutting across splits or seams, 


axis at right angles to this one. While the 
best results with this machine are secured 
by the use of high-pressure steam or air, 
the valve motion is such as to secure, with 
low pressure and wet steam, results su- 
perior to those to be obtained with ma- 
chines of older types under even the best 
conditions. 

The net weight of the “Broncho” chan- 
neler is about 3,000 pounds. It is designed 
to make a cut of 10 feet 6 inches long to a 
depth of 12 feet. The capacity varies, of 
course, with the pressure used and the ma- 
terial cut. Its best work is done with a pres- 
sure of about 100 pounds at the throttle and 
cuts 7 to 10 feet deep. It uses about 175 
cubic feet of free air per minute, or re- 
quires a boiler of 20 to 25 horse power. 

The “Broncho” channeler is characterized 
by the three qualities so distinctive of In- 
gersoll-Sergeant machinery: economy, re- 
liability and simplicity. In the field it is 
sure to meet with the cordial approval of 
all practical quarry men, and further infor- 
mation will be supplied by the Ingersoll-Ser- 
geant Drill Co., 26 Cortlandt St., New York. 
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Coming Society Meetings. 


AMERICAN ELECTROCHEMICAL SOCIETY. 
Sec.: S. S. Stadler, 39 S. 1oth St., Phila- 
delphia. Next meeting, April 25-27, at 
Boston. 

AMERICAN Forest Concress. Sec.: Wm. 
L. Hall, Atlantic Building, Washington, 
D. C. Meeting under the auspices of the 
American Forestry Association, Jan. 2 to 
6, at Washington. 

AMERICAN INstITUTE oF ELEcTRICAL En- 
cINEERS. Sec.: Ralph W. Pope, 95 Liberty 
St. New York. Meetings on fourth Friday 
of each month at Carnegie Hall, 154 W. 
57th St. New York. Subject for Jan. 27: 
Central Stations. 

AMERICAN INstiITUTE, PotytEcHNic SEc- 
TION. Sec.: George Whitefield, Jr., 19 W. 
44th St., New York. Meetings on first and 
third Tuesdays of each month, from Oc- 
tober to May, inclusive. 

AMERICAN Raitway ASSOCIATION. Sec.: 
W. F. Allen, 24 Park Place, New York. 
Next meeting, April 5, at New York. 

AMERICAN Rattway MAster MECHANICS’ 
Association. Sec.: J. W. Taylor, 658 Rook- 
ery, Chicago. Meeting, June 14 to 16, at 
Oriental Hotel, Manhattan Beach, New 
York. 

AMERICAN Society oF Civit ENGINEERS. 
Sec.: C. W. Hunt, 220 W. 57th St., New 
York. Regular meetings, first and third 
Wednesdays of each month, except July 
and August. 

Boston Society or Civit ENGINEERS. 
Sec.: S. E. Tinkham, 715 Tremont Temple. 
Regular meetings on third Wednesday of 
each month, except July and August. 

BrooKtyN ENGINEERS’ CLus. Sec.: J. 
Strachan, 191 Montague St. Regular meet- 
ings on second Thursday of each month. 

CANADIAN Raitway Sec.: W. H. 
Rosevear, Jr., Montreal. Regular meetings 
on first Tuesday of each month, except June, 
July and August. 

CANADIAN Socrety oF Civit ENGINEERS. 
Sec.: Prof. C. H. McLeod, 877 Dorchester 
St., Montreal. The General Section and the 
Electrical, Mechanical and Mining Sections 
meet on different Thursdays, from October 
to May. 

CentTrAL Rattway Sec.: Harry D. 
Vought, 62 Liberty St. New York. Reg- 
ular meetings on second Friday of January, 
March, May, September and November, 
Hotel Iroquois, Buffalo. 

Cuicaco Exectricat AssocraTIon. Sec.: 
W. B. Hale, Monadnock Building. Regular 
meetings on first and third Fridays of each 
month, from October to May. 


Civit ENcINeers’ CLus oF CLEVELAND. 
Sec.: Joseph C. Beardsley, 689 The Arcade. 
Regular meetings on second and fourth 
Tuesdays of each month. 

Crvi. Enorneers’ Society or St. Paut. 
Sec.: G. S. Edmonstone. Regular meetings 
on second Monday of each month. 

ENGINEERING ASSOCIATION OF THE SOUTH. 
Sec.: Robt. L. Lund, 2102 Hayes St., Nash- 
ville, Tenn. Regular meetings on second 
Thursday of each month at the Berry Block. 

Encineers’ or Cuicaco. Sec.: B. 
W. Thurtell, 1223 New York Life Building. 
Regular meetings on first and third Tues- 
days of each month. 

ENGINEERS’ CLus oF CINCINNATI. Sec.: 
C. H. Meeds, P. O. Box 333. Regular meet- 
ing on third Thursday of each month, ex- 
cept July and August. 

EncIneers’ CLus oF Cotumsus (OnzI0). 
Sec. H. M. Gates, 514 West Broad St. Reg- 
ular meetings on third Saturday of April, 
May, June and September, and on first and 
third Saturdays from October to March, in- 
clusive. 

ENGINEERS’ oF MINNEAPOLIS. Sec.: 
Jas. B. Gilman, American Bridge Co. Reg- 
ular meetings on third Monday of each 
month, except July and August. 

Encineers’ CLus OF PHILADELPHIA. Sec. : 
Walter Loring Webb, 1122 Girard St. Reg- 
ular meetings on first and third Saturdays 
of each month, except July and August. 

Encinters’ Cius oF Sr. Louis. Sec.: 
R. H. Fernald, 3817 Olive St. Regular 
meetings on first and third Wednesdays of 
each month. 

Encineers’ Society oF WeEsTERN NEw 
York. Sec.: H. B. Alverson, 533 Ellicott 
Square, Buffalo. Regular meetings on first 
Tuesday of each month. 

ENGINEERS’ Society oF WESTERN PENN- 
SYLVANIA. Sec.: Chas. W. Ridinger, 410 
Penn Ave., Pittsburg. Regular meetings on 
third Tuesday of each month. 

FRANKLIN Institute. Sec.: Dr. Wm. H. 
Wahl, 15 South 7th St., Philadelphia. Gen- 
eral meetings on third Wednesday of each 
month, except July and August. General 
section meetings every Thursday. 

Honotutu ENGINEERING ASSOCIATION. 
Sec.: G. F. Bush, Honolulu, Hawaii. 

INTERNATIONAL RaILway Concress. Gen- 
eral Sec.: Louis Weissenbruch, Belgian 
State Railways, Brussels, Belgium. Sec. of 
American Section: W. F. Allen, 24 Park 
Place, New York. Seventh session, May 
3-15, 1905, at Washington. : 

Iowa Rattway Crus. Sec.: A. T. Wood- 
ruff, Des Moines, Iowa. Regular meetings 
on second Monday of each month. 
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LouIsIANA ENGINEERING Society. Sec.: 
G. W. Lawes, 806 Gravier St., New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

Massacuusetts STREET Rartway Asso- 
ciation. Sec.: Charles S. Clark, 70 Kilby 
St, Boston. Meetings second Wednesday 
of each month, except July and August. 

Master Car_ Buripers’ ASSOCIATION. 
Sec.: J. W. Taylor, 658 Rookery, Chicago. 
Meeting June 19-21, Oriental Hotel, Man- 
hattan Beach, New York. 

MicHIGAN ENGINEERING Society. Sec.: 
F. Hodgman, Climax. Annual meeting Jan- 
uary II-13, at Lansing. 

Montana Society oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each 
month. 

MunicipaAL ENGINEERS OF THE CITY OF 
New York. Sec.: Wisner Martin, Cam- 
bridge Court, 142 W. goth St. Meetings 
on fourth Wednesday of every month, ex- 
cept June, July and August, at Chemists’ 
Club, 108 W. ssth St. Annual meeting on 
fourth Wednesday in January. 

New Enctanp Rarroap Crus. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Pierce Hall, Copley Square. 

New Encianp Street Ramway 
Sec.: J. H. Neal, tor Milk St., Boston. 
Meetings on last Thursday of each month. 


New EncLranp Water Works Associa- 
tion. Sec. Willard Kent, 715 Tremont Tem- 
ple, Boston. Annual meeting January 11, at 
Boston. 

New York Etecrricat Society. Sec.: 
Geo. H. Guy, 114 Liberty St., New York. 
Meetings monthly, on different Wednes- 
ov at the American Institute, 19 W. 44th 


New York Rarroap Crus. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on third Friday of each 
month, except June, July and August, at 
Carnegie Hall, 154 W. 57th St., New York. 

NortuH-West RatLtway Sec.; T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minneapo- 
lis and St. Pau 

Paciric Coast ELectricAL TRANSMISSION 
Association. Sec.: Geo. P. Low, 237 Cher- 
ry St., San Francisco. Annual convention, 
third Tuesday in June. Intermediate meet- 
ings subject to call. 

Paciric Coast Rartway Crus. Sec.: C. 
€. Borton, West Oakland, Cal. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 

Pactric NortHwest Society or ENncI- 
NEERS. Sec.: Prof. M. Roberts, Seattle, 


Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattle. 
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Rartway or Pirrspurc. Sec.: J. 
D. Conway, P. & L. E. R. R., Pittsburg, Pa. 
Regular meetings on Friday of each 
month, except June, July and August, at 
Hotel Henry. 


Rartway Sicnat Association. Sec.: H. 
S. Balliet, South Bethlehem, Pa. Regular 
meetings on second Tuesday of January, 
March, May, September and November. 

Water Suppty ASSOCIATION. 
Sec.: F. W. Hayden, Glencoe, Minn. Meet- 
ings on first Sunday of each quarter, at 
Alexander Hall, South Minneapolis, Minn. 


RicuMonp Raitway Crus. Sec.: F. O. 
Robinson, 8th and Main Sts., Richmond, 
Va. Regular meetings on second Thursday 
of each month, except June, July and Au- 
gust. 

Rocky Mountain Rattway Sec.: 
M. M. Currier, Colorado City. Regular 
meetings on second Tuesday of each month, 
except June, July and August, at Union 
Depot, Denver. 

St. Louis Ramway Ctius. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

Society oF CuemicaL Inpustry. New 
York Section. Sec.: H. Schweitzer, 40 
Stone St. Meetings on third Friday after 
the first Monday of each month, except 
June, July, August and September, at 
Chemists’ Club, 108 W. 55th St 

SouTHERN AND SOUTHWESTERN RAILWAY 
Crus. Sec.: W. A. Love, Atlanta, Ga. Reg- 
ular meetings on third Thursday of Jan- 
uary, April, August and November, at At- 
lanta. 

TECHNICAL OF THE PaciFIC 
Coast. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings on 
first Friday of each month. 

TecHNoLoGy CLuB oF Syracuse. Sec.: 
A. Frederic Witmer, 707 Dillaye Building. 
Meetings monthly, except in June, July, 
August and September. 

Texas Crus. Sec.: T. H. Os- 
borne, Pine Bluff, Ark. Regular meetings 
on third Monday of April and September. 


Totepo Society or Enoineers. Sec.: L. 
M. Gram, 519 Gardner Building, Toledo, O. 
Meetings on third Friday of each month in 
National Union Building. 


WeEstTERN Rattway Crus. Sec.: J. W. 
Taylor, 658 Rookery, Chicago. Meetings on 
third Tuesday of each month, except June, 
July and August, Auditorium Hotel, Chi- 
cago. 

Western Society oF ENGINEERS. Sec.: 
J. H. Warder, Monadnock Block, Chicago. 
Regular meetings on first Wednesday and 
extra meetings on third Wednesday of each 
month, except July and August. 

Woop Preservers’ Association. Sec.: C. 
W. Berry, Laramie, Wyo. First annual 
meeting, January 16-19, at New Orleans. 
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Personal. 

—Mr. J. Newton Gunn recently delivered 
a lecture on “The Working Organization of 
a Business Enterprise,” at the opening ses- 
sion of the class in business economy at the 
West Side Young Men’s Christian Associa- 
tion, New York. 

—Mr. W. Newcomb Carlton has been 
chosen fourth vice-president of the West- 
inghouse Electric and Manufacturing Co., 
succeeding Mr. L. A. Osborne, who has 
been advanced to third vice-president. Mr. 
P. F. Kobbe has been obliged to resign the 
latter position on account of ill health, but 
will continue to be a director of the com- 
pany. 
—Mr. George D. James, C. E., E. M., of 
615 Mining Exchange Building, Denver, has 
been appointed civil engineer to the Col- 
orado State Board of Health, and will in- 
vestigate all sanitary matters pertaining to 
that State. 

—Dr. Louis Duncan has been retained by 
the Allis-Chalmers Company as an expert 
in electrical patent work in connection with 
its Electrical Department, The Bullock 
Electric Manufacturing Company, of Cin- 
cinnati. This connection has only recently 
been made possible by the retirement of Dr. 
Duncan from the Chair of Electrical Engi- 
neering at the Massachusetts Institute of 
Technology, to which he was appointed in 
1902. Finding that it would be impossible to 
do justice to the Institute unless he gave up 
his constantly growing business as a con- 
sulting engineer and expert, Dr. Duncan 
decided to resign his chair. Dr. Duncan will 
continue to make his headquarters in New 
York, at 56 Pine Street, where he will be 
closely in touch with the legal and executive 
offices of the Allis-Chalmers Company. 


Industrial Notes. 

—The Vulcan Iron Works Co., of To- 
ledo, O., have issued a vest-pocket diary 
which is arranged in very convenient form, 
and which contains, besides the blank pages 
for memoranda, accounts and addresses, a 
great deal of useful information in com- 
pact shape, as well as maps of the United 
States and outlying possessions. 

—The Harrison Safety Boiler Works, 
of Philadelphia, have been awarded a 
gold medal for their Cochrane feed- 
water heaters and purifiers shown in 


the exhibit of the Philippine Govern- 
ment Board at the Louisiana Purchase 
Exposition, at St. Louis. Another gold 
medal has been awarded for the general 
exhibit of the Cochrane heaters, the Sorge- 
Cochrane System (for the thorough heat- 
ing and purification of water for boiler 
feed and other purposes), and the Cochrane 
steam and oil separators. 

—The Ball Engine Co., of Erie, Pa., have 
recently received an order from the New 
York and Pennsylvania Co., of Johnson- 
burg, Pa., for two 1,000-horse-power verti- 
cal, cross-compound, Corliss engines, for 
direct connection to electric generators. 

—The American Water Softener Co., of 
Philadelphia, have been compelled, by their 
constantly increasing business, to move 
into more commodious offices, and have 
combined the laboratory with the general 
sales department. They now occupy a large 
suite of offices in the Mutual Life Build- 
ing, 1011 Chestnut St., Philadelphia. 

—The A. D. Granger Co. has moved its 
Philadelphia office to the Commonwealth 
Trust Building, Chestnut and Twelfth Sts.. 
Philadelphia, where much larger and more 
commodious apartments have been fitted 
up. Mr. T. M. Simpson remains as man- 
ager of this office, his territory covering 
the eastern portion of Pennsylvania, from 
Harrisburg to Philadelphia, and the south- 
ern half of New Jersey. 

—The Stow Flexible Shaft Company, of 
Philadelphia, while not desirous of mak- 
ing any forecast for future business condi- 
tions, express themselves as being perfect- 
ly satisfied with those now existing. 
Among the many orders received during 
the past month were the following: A Hal- 
sey portable drill for a firm in Vancouver, 
B. C.; an 18-foot flexible shaft, and a large 
crank-pin turning machine, for their St. 
Louis agent; and three complete electric 
hammer outfits, to be shipped to Italy for 
use in the Government navy yards. 

—J. A. Fay & Egan Co., of Cincinnati, 
the manufacturers of woodworking machin- 
ery, have been awarded a medal at the St. 
Louis World’s Fair, on the fine operation 
of one of their tools. The firm had no reg~ 
ular exhibit, but some of their tools were 
operated by other concerns for exhibiting 
various products in connection with which 
woodworking tools were required. 
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LouIsIANA ENGINEERING Society. Sec.: 
G. W. Lawes, 806 Gravier St., New Or- 
leans. Regular meetings on second Mon- 
day of each month. 

MAsSACHUSETTS STREET Asso- 
ciaTION. Sec.: Charles S. Clark, 70 Kilby 
St., Boston. Meetings second Wednesday 
of each month, except July and August. 

Master Car_ ASSOCIATION. 
Sec.: J. W. Taylor, 658 Rookery, Chicago. 
Meeting June 19-21, Oriental Hotel, Man- 
hattan Beach, New York. 

MicHIGAN ENGINEERING Society. Sec.: 
F. Hodgman, Climax. Annual meeting Jan- 
uary II-13, at Lansing. 

Montana Society oF ENGINEERS. Sec.: 
Clinton H. Moore, Butte, Mont. Regular 
meetings on second Saturday in each 
month. 

MunicipaL ENGINEERS OF THE CITY OF 
New York. Sec.: Wisner Martin, Cam- 
bridge Court, 142 W. 4oth St. Meetings 
on fourth Wednesday of every month, ex- 
cept June, July and August, at Chemists’ 
Club, 108 W. ssth St. Annual meeting on 
fourth Wednesday in January. 

New EncLtanp Rarroap Crus. Sec.: 
Edw. L. Janes, Back Bay P. O., Boston. 
Regular meetings second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Pierce Hall, Copley Square. 


New EncGLanp Street Ramway 
Sec.: J. H. Neal, ror Milk St., Boston. 
Meetings on last Thursday of each month. 


New EncLtanp Water Works Associa- 
tion. Sec. Willard Kent, 715 Tremont Tem- 
ple, Boston. Annual meeting January 11, at 
Boston. 

New York Etectricat Society. Sec.: 
Geo. H. Guy, 114 Liberty St., New York. 
Meetings monthly, on different Wednes- 
~~ at the American Institute, 19 W. 44th 

t. 


New York Rarroap Crus. Sec.: Harry 
D. Vought, 62 Liberty St., New York. Reg- 
ular meetings on third Friday of each 
month, except June, July and August, at 
Carnegie Hall, 154 W. 57th St., New York. 

NortH-West Rartway Crus. Sec.: T. 
W. Flannagan, Minneapolis, Minn. Regu- 
lar meetings on first Tuesday after second 
Monday of each month, except June, July 
and August, alternating between Minneapo- 
lis and St. Paul. 

Paciric Coast ELectricAL TRANSMISSION 
Association. Sec.: Geo. P. Low, 237 Cher- 
ry St., San Francisco. Annual convention, 
third Tuesday in June. Intermediate meet- 
ings subject to call. 

Paciric Coast Rartway Crus. Sec.: C. 
C. Borton, West Oakland, Cal. Regular 
meetings on third Saturday of each month 
at San Francisco and other cities. 

Paciric NorTHWEST or ENGcI- 
neers. Sec.: Prof. M. Roberts, Seattle, 
Wash. Meetings monthly in Chamber of 
Commerce rooms, Seattle. 
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Raitway or Pirrssurc. Sec.: J. 
D. Conway, P. & L. E. R. R,, Pittsburg, Pa. 
Regular meetings on fourth Friday of each 
month, except June, July and August, at 
Hotel Henry. 

Raitway Sicnat Association. Sec.: H. 
S. Balliet, South Bethlehem, Pa. Regular 
meetings on second Tuesday of January, 
March, May, September and November. 

Rartway Water Suppty ASSOCIATION. 
Sec.: F. W. Hayden, Glencoe, Minn. Meet- 
ings on first Sunday of each quarter, at 
Alexander Hall, South Minneapolis, Minn. 

Ricumonp Rartway Crus. Sec.: F. O. 
Robinson, 8th and Main Sts., Richmond, 
Va. Regular meetings on second Thursday 
of each month, except June, July and Au- 
gust. 

Rocky Mountain Rattway Sec.: 
M. M. Currier, Colorado City. Regular 
meetings on second Tuesday of each month, 
except June, July and August, at Union 
Depot, Denver. 

St. Louis Raitway Crus. Sec.: E. A. 
Chenery, Union Station, St. Louis. Regu- 
lar meetings on second Friday of each 
month, except July and August. 

Society or CuHemicaL Inpustry. New 
York Section. Sec.: H. Schweitzer, 40 
Stone St. Meetings on third Friday after 
the first Monday of each month, except 
June, July, August and September, at 
Chemists’ Club, 108 W. 55th St. 

SOUTHERN AND SOUTHWESTERN RAILWAY 
Crus. Sec.: W. A. Love, Atlanta, Ga. Reg- 
ular meetings on third Thursday of Jan- 
uary, April, August and November, at At- 
lanta. 

TECHNICAL SociETY OF THE PACIFIC 
Coast. Sec.: Otto von Geldern, 31 Post 
St., San Francisco. Regular meetings on 
hrst Friday of each month. 

TrecHNoLocy oF Syracuse. Sec.: 
A. Frederic Witmer, 707 Dillaye Building. 
Meetings monthly, except in June, July, 
August and September. 

Texas Crus. Sec.: T. H. Os- 
borne, Pine Bluff, Ark. Regular meetings 
on third Monday of April and September. 

Totepo Society oF Encrineers. Sec.: L. 
M. Gram, 519 Gardner Building, Toledo, O. 
Meetings on third Friday of each month in 
National Union Building. 

WeEsTeRN Rartway Crus. Sec.: J. W. 
Taylor, 658 Rookery, Chicago. Meetings on 
third Tuesday of each month, except June, 
July and August, Auditorium Hotel, Chi- 
cago. 

WEsTERN Socrety oF ENGINEERS. Sec.: 
J. H. Warder, Monadnock Block, Chicago. 
Regular meetings on first Wednesday and 
extra meetings on third Wednesday of each 
month, except July and August. 

Woop Preservers’ Assocration. Sec.: C. 
W. Berry, Laramie, Wyo. First annual 
meeting, January 16-19, at New Orleans. 
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a lecture on “The Working Organization of 
a Business Enterprise,” at the opening ses- 
sion of the class in business economy at the 
West Side Young Men’s Christian Associa- 
tion, New York. 

—Mr. W. Newcomb Carlton has been 
chosen fourth vice-president of the West- 
inghouse Electric and Manufacturing Co., 
succeeding Mr. L. A. Osborne, who has 
been advanced to third vice-president. Mr. 
P. F. Kobbe has been obliged to resign the 
latter position on account of ill health, but 
will continue to be a director of the com- 
pany. 

—Mr. George D. James, C. E., E. M., of 
615 Mining Exchange Building, Denver, has 
been appointed civil engineer to the Col- 
orado State Board of Health, and will in- 
vestigate all sanitary matters pertaining to 
that State. 

—Dr. Louis Duncan has been retained by 
the Allis-Chalmers Company as an expert 
in electrical patent work in connection with 
its Electrical Department, The Bullock 
Electric Manufacturing Company, of Cin- 
cinnati. This connection has only recently 
been made possible by the retirement of Dr. 
Duncan from the Chair of Electrical Engi- 
neering at the Massachusetts Institute of 
Technology, to which he was appointed in 
1902. Finding that it would be impossible to 
do justice to the Institute unless he gave up 
his constantly growing business as a con- 
sulting engineer and expert, Dr. Duncan 
decided to resign his chair. Dr. Duncan will 
continue to make his headquarters in New 
York, at 56 Pine Street, where he will be 
closely in touch with the legal and executive 
offices of the Allis-Chalmers Company. 
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—The Vulcan Iron Works Co., of To- 
ledo, O., have issued a vest-pocket diary 
which is arranged in very convenient form, 
and which contains, besides the blank pages 
for memoranda, accounts and addresses, a 
great deal of useful information in com- 
pact shape, as well as maps of the United 
States and outlying possessions. 

—The Harrison Safety Boiler Works, 
of Philadelphia, have been awarded a 
gold medal for their Cochrane feed- 
water heaters and purifiers shown in 


the exhibit of the Philippine Govern- 
ment Board at the Louisiana Purchase 
Exposition, at St. Louis. Another gold 
medal has been awarded for the general 
exhibit of the Cochrane heaters, the Sorge- 
Cochrane System (for the thorough heat- 
ing and purification of water for boiler 
feed and other purposes), and the Cochrane 
steam and oil separators. 

—The Ball Engine Co., of Erie, Pa., have 
recently received an order from the New 
York and Pennsylvania Co., of Johnson- 
burg, Pa., for two 1,000-horse-power verti- 
cal, cross-compound, Corliss engines, for 
direct connection to electric generators. 

—The American Water Softener Co., of 
Philadelphia, have been compelled, by their 
constantly increasing business, to move 
into more commodious offices, and have 
combined the laboratory with the general 
sales department. They now occupy a large 
suite of offices in the Mutual Life Build- 
ing, ro1r Chestnut St., Philadelphia. 

—The A. D. Granger Co. has moved its 
Philadelphia office to the Commonwealth 
Trust Building, Chestnut and Twelfth Sts.. 
Philadelphia, where much larger and more 
commodious apartments have been fitted 
up. Mr. T. M. Simpson remains as man- 
ager of this office, his territory covering 
the eastern portion of Pennsylvania, from 
Harrisburg to Philadelphia, and the south- 
ern half of New Jersey. 

—The Stow Flexible Shaft Company, of 
Philadelphia, while not desirous of mak- 
ing any forecast for future business condi- 
tions, express themselves as being perfect- 
ly satisfied with those now existing. 
Among the many orders received during 
the past month were the following: A Hal- 
sey portable drill for a firm in Vancouver, 
B. C.; an 18-foot flexible shaft, and a large 
crank-pin turning machine, for their St. 
Louis agent; and three complete electric 
hammer outfits, to be shipped to Italy for 
use in the Government navy yards. 

—-J. A. Fay & Egan Co., of Cincinnati, 
the manufacturers of woodworking machin- 
ery, have been awarded a medal at the St. 
Louis World’s Fair, on the fine operation 
of one of their tools. The firm had no reg~ 
ular exhibit, but some of their tools were 
operated by other concerns for exhibiting: 
various products in connection with which 
woodworking tools were required. 
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—The American Architect, which has 
been published in Boston since 1875, has 
been purchased by a New York corporation, 
at the head of which is Mr. F. P. Burt, late- 
ly manager of the Engineering News, but 
Mr. William Rotch Ware continues to be 
associated with the editorial management. 
The main office of The American Architect 
is now in the Times Building, Broadway 
and 42d St., New York. 

—The Illinois Steel Company, through 
their Cement Department, are distributing 
two attractive booklets, neatly bound in 
flexible cloth. One is entitled, “Facing and 
Finishing Exposed Concrete Surfaces,” and 
is reprinted from “Reinforced Concrete,” by 
A. W. Buel and C. S. Hill. The other con- 
tains the report of the Committee of the 
American Society for Testing Materials on 
“Standard Specifications for Cement.” 

—The Lawrence Pump and Engine Co., 
of Lawrence, Mass., has recently been in- 
corporated to manufacture a complete line 
of improved centrifugal pumps. Mr. H. L. 
Mellor, who has been engaged for several 
years in designing and building this class of 
machinery, is general manager of the com- 
pany. 

—A. Leschen & Sons Rope Co., of St. 
Louis, received three grand prizes, the high- 
est awards, for their exhibits at the St. 
Louis Exposition, one for wire rope, one for 
wire-rope tramways, and one for conveying 
and transmission haulage outfits. 

—The Reeves Engine Company have 
opened an office at 1612 Monadnock Build- 
ing, Chicago, which will be in charge of 
Mr. Joseph B. Hall. 

—J. A. Fay & Egan Co., of Cincinnati, 
the manufacturers of woodworking machin- 
ery, announce the opening of their new 
offices in Chicago, in the Railway Exchange 
Building, suite No. 751. The offices will be 
in charge of Mr. Everett S. Kiger, and vis- 
itors to Chicago who are interested in wood- 
working machinery are cordially invited to 
make these offices their headquarters. J. A. 
Fay & Egan Co. will hereafter do all busi- 
ness in this territory direct. 

—The Abner Doble Company, of San 
Francisco, have been awarded a grand prize 
for their exhibit of a tangential water wheel 
at the St. Louis Exposition. This wheel 
developed 170 horse-power at a speed of 700 
revolutions per minute with a water pres- 
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sure of 500 pounds per square inch, equiva- 
lent to a hydraulic head of nearly 700 feet. 
It was direct connected to a 100-kilowatt 
Crocker-Wheeler railway generator, which 
was one of the units of the Intramural 
power plant. 

—The Triangle Protractor Company, of 
Worcester, Mass., has recently brought out 
a 45° celluloid triangle, with a sliding bar 
protractor which can be read to ten min- 
utes. It is reversible and invertible. 

—The A. S. Cameron Steam Pump 
Works, of East 23d Street, New York, had 
a display in machinery Hall, at the St. 
Louis Exposition, which was awarded the 
gold medal and commended by all good 
judges of pumps who inspected the exhibit. 
Besides a number of regular patterns on 
exhibition, there was a Cameron fuel-oil 
pump and heater, for use in connection with 
an oil-burning system, the distinctive fea- 
tures being the by-pass valves and piping, 
to avoid, when desired, pumping oil through 
the héater. This is important, as exhaust 
steam may be utilized to heat the oil to any 
degree necessary by using the by-pass in 
connection with it. There were also an oil- 
line pump for handling crude oil or a fine 
petroleum, a vertical boiler feed pump, a 
vertical deep-well engine, several contract- 
ors’ differential pumps and the well-known 
Cameron vertical plunger and piston sink- 
ing pumps for mine service. Another type 
shown was a large pot-valve pump, designed 
for mine station pumping and heavy service. 
This is of a very modern type, and is espe- 
cially noted for its employment in mines 
which are subject to floods from surface 
drainages or workings, or from cutting into 
subterranean bodies of water, which neces- 
sarily must be pumped out in short order, 
and also where the water is strongly im- 
pregnated with sulphur and the use of the 
ordinary iron pump prohibited. A number 
of their pumps were also placed in actual 
service at the Exposition, so forming a 
working exhibit and practically demonstrat- 
ing their many good points. The works and 
general offices of The A. S. Cameron Steam 
Pump Works are in New York City, but 
they are directly represented in the princi- 
pal cities in this country and foreign lands, 
having over sixty branches or agencies at 
home and abroad. They have recently pub- 
lished a miniature catalogue of novel and 
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attractive design and their new and com- 
plete catalogue is ready for distribution. 

—The G. Drouve Company, of Bridge- 
port, Conn., manufacturers of cornices, Sky- 
lights, finials, etc., have issued their annual 
calendar, which is particularly suitable for 
offices, the figures being large and clear and 
not interfered with by any advertising mat- 
ter. The top half of the calendar is devoted 
to a representation of the wares that they 
manufacture. A copy of this calendar will 
be sent upon request. 

—The F. W. Foster Mfg. Co., the makers 
of shaking grates, float valves and other 
steam and water specialties, have been com- 
pelled, owing to their increased business, to 
move to more commodious quarters, and 
are now located in their new office and 
salesrooms, at 99 Haverhill Street, Boston. 

—The Department of Mechanics of the 
University of Arizona has started an in- 
dexed catalogue file, and requests catalogues 
of steam and gas engines, electrodynamic, 
hydraulic, mining and milling machinery, 
fittings and supplies. They will be used for 
purposes of instruction, as will also a col- 
lection that is being formed of mechanical 
devices, machine parts, fittings, and sam- 
ples of supplies and materials of machine 
construction. Any contribution to the col- 
lection will be very welcome. Address Prof. 
E. M. Blake, University of Arizona, Tucson, 
Ariz. 

—The American Society of Refrigerating 
Engineers was organized on December 5, 
at 12 W. 31st Street, with the following 
officers: President, John E. Starr; vice- 
presidents, P. De C. Ball and H. B. Roel- 
ker; treasurer, W. C. Reid; secretary, Wm. 
H. Ross, Produce Exchange Annex, New 
York; directors, W. E. Parsons, Henry 
Torrance, Jr., E. L. Phillips, D. S. Jacobus, 
L. H. Jenks, Louis Block, Edgar Penney, 
W. T. Robinson and Thomas Shipley. 

—The Erie Railroad, owing to its geo- 
graphical situation and the great natural re- 
sources of the region it traverses, offers 
peculiar advantages to manufacturers for 
the location of their plants. Running, as it 
does, from New York to Chicago through 
the States of New York, New Jersey, Penn- 
sylvania, Ohio, Indiana and Illinois, and 
traversing great coal, oil and natural gas 
fields on its way, it enables manufacturers 
to easily obtain supplies of raw material, 
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and at thc same time gives them direct access 
to the principal markets of the country. A 
great many industries have recently been 
located along this railroad, and manufactur- 
ers who contemplate the establishment of 
new plants will find it to their advantage to 
communicate with Luis Jackson, Industrial 
Commissioner, Erie Railroad Company, 21 
Cortlandt Street, New York. 

—The Crocker-Wheeler Company, of 
Ampere, N. J., through its Pacific Coast 
managers, the Abner Doble Company, of 
San Francisco, has secured a contract from 
the California Gas and Electric Corpora- 
tion, of San Francisco, for three 4,000-kilo- 
watt, 3-phase, 13,200-volt, 25-cycle, revolv- 
ing-field alternators, to be driven at a speed 
of 83 revolutions per minute by 6,000 horse- 
power gas engines built by the Snow Engine 
Company. These generators are the largest 
in capacity in the world driven by gas en- 
gines, and will furnish power for operating 
all the street railways in San Francisco and 
vicinity. This important sale by a company 
which has been building alternating-current 
machinery only a few months is a cause for 
congratulation. It is due in part to the fact, 
as announced several months ago, that the 
Crocker-Wheeler Company is the American 
licensee of Brown, Boveri & Cie, the cele- 
brated Swiss electrical engineers. But the 
reputation for excellence which the Crock- 
er-Wheeler Company has built up during 
the past sixteen years of manufacture of di- 
rect-current apparatus has had much to do 
with the result. 

—A memorable incident of the morning 
following the close of the St. Louis Exposi- 
tion was the formal shut-down and inspec- 
tion of the 600 horse-power Westinghouse 
steam-turbine generating unit in the Palace 
of Machinery after a continuous run of 
over 3,962 hours, a performance which has 
had no parallel in steam-turbine history. 
This machine was started on its long run at 
9:20 o’clock on the morning of Monday, 
June 20, shortly after its installation at the 
Fair, and was stopped at 11:32 o’clock on 
the morning of Friday, December 2. During 
the five and a half months that the unit was 
in operation it supplied current for light and 
power throughout the Westinghouse ex- 
hibits in the Palaces of Machinery, Elec- 
tricity, and Transportation. Charles F. Fos- 
ter, chief operating engineer of the Exposi- 
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tion; H. M. Holman, supervising engineer 
at the Government Exposition gas-engines 
tests, formerly president of the St. Louis 
Board of Public Works, and a number of 
Westinghouse representatives, including 
Wallace Franklin, of Detroit; C. C. Chap- 
pelle, of Chicago, and W. K. Dunlap, man- 
aging director of the Westinghouse exhib- 
its, were present when the engine was 
stopped. It was found to be in perfect con- 
dition, and there were no signs of wear, the 
bearings still retaining the tool marks as 
they had come from the shops. There have 
been at least two instances on record in 
America in which piston engines have been 
run continuously for about the same length 
of time as that of the record run of the 
Westinghouse turbine. The remarkable fea- 
ture of the turbine run, of course, was the 
maintenance under load of a speed of 3,600 
revolutions a minute for such a long period. 
From 8:30 o’clock in the morning to 10:30 
o’clock in the evening, the load carried 
throughout the Exposition varied from 25 
per cent. underload to 25 per cent. overload. 
The total number of revolutions almost 
touched the billion mark—855,792,000. 

—One of the greatest, and, in many re- 
spects, the most spectacular water-supply 
system ever undertaken is that for the 
Coolgardie district, in Western Australia. 
Nearly six million gallons per day are taken 
from the Helena River, near the coast, and 
forced through a 300-mile steel pipe line 
across waterless deserts by eight pumping 
stations, which are equipped with triple- 
expansion, high-duty Worthington pumping - 
engines. The contractors for this machinery 
were Messrs. James Simpson & Co., Lim- 
ited, of London. 

—The Northern Electrical Manufactur- 
ing Co., of Madison, Wis., recently received 
an order for three 150-kilowatt, slow-speed 
generators from the Tennessee Coal, Iron 
& Railroad Co., of Birmingham, Ala. This 
order was received through J. B. McClary 
& Co., the Birmingham representatives of 
the Northern Electrical Manufacturing Co. 
The Lee Paper Company, of Vicksburg, 
Mich., has lately ordered a 200-kilowatt 
Northern generator for the equipment of its 
new mill. This is the most recent in a long 
series of sales of Northern apparatus for 
paper-mill work, the most prominent in- 
stallation being the plant of the Consoli- 


dated Water Power & Paper Company, of 
Grand Rapids, Wis., in which are operated 
a quantity of Northern motors of all sizes, 
as well as two 300-kilowatt direct-current 
generators. The Consolidated Water Power 
& Paper Co.’s plant contains, among other 
motors, two large single-voltage variable- 
speed motors, operating from the mill 
power circuit and giving speed variations 
from 300 to 500 revolutions per minute, cor- 
responding with machine speeds of 50 to. 
500 feet per minute. 

—The Rhode Island College of Agricul- 
ture and Mechanic Arts has established a 
course in highway engineering, full particu- 
lars of which may be had by addressing Pres- 
ident Kenyon L. Butterfield, Kingston, R. I. 

—The Pennsylvania Railroad System has 
received a special commemorative grand 
prize from the Louisiana Purchase Exposi- 
tion “for its original series of scientific in- 
vestigations of locomotive performance con- 
ducted there, the methods and results of 
which are a permanent contribution to the 
advancement of engineering knowledge.” 
The Pennsylvania Railroad has also re- 
ceived seven other grand prizes and three 
gold medals for its large and fine exhibits, 
and gold medals were awarded to each of 
the collaborators in connection with the 
preparation of the exhibits and the testing 
plant. 

—The Wager Computing Scale Company, 
of Philadelphia, have brought out a con- 
venient and ingenious timber scale for com- 
puting the strength of wooden beams, which 
will be a great time saver for anyone in- 
terested in the design of wooden structures. 

—The Columbia University fire-testing 
station is equipped with buildings suitable 
for testing floors, partitions, columns, doors, 
windows, and all varieties of building con- 
struction in full-sized units. A complete 
laboratory equipment is available for mak- 
ing fire and other physical tests upon smal! 
samples. A report of a fire, load and water 
test, made at this testing station, upon a 
Kahn system, 15-foot-span, reinforced-con- 
crete floor, constructed by the Trussed Con- 
crete-Steel Company, of New York, has re- 
cently been issued. This test was conducted 
by Ira H. Woolson, E. M., adjunct profes- 
sor of mechanical engineering at Columbia 

University, in co-operation with the New 
York City Building Bureaus. 
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NEW CATALOGUES AND TRADE PUBLICATIONS 


These catalogues may be had free of charge on application to the firms issuing them. 
Pleose mention The Engineering Magazine when you write. 


Prospector’s Drills. 
“The Diamond Drill and Its Work” is the 
title of an eighty-page illustrated pamphlet, 
which should hold a place in the reference 
library of every engineer and manager who 
is either directly or indirectly concerned with 
testing the strata of the earth. In its pages 
are embodied the results of over thirty years 
of expert and practical experience in all parts 
of the world; it is arranged logically through- 
out, and is carefully indexed; it deals only 
with practical results, based upon actual per- 
formances of the machine; it illustrates: all 
the standard types, from the hand power drill 
to the highest motive power machines; and as 
a whole it constitutes a serviceable, suggestive 
and valuable handbook of the subject. American 
Diamond Rock Drill Co., Box 1442, New York, 
U. & A, 


Rock Drill Tests. 

In response to many inquiries for ‘“‘exact de- 
tails” as to the rock drill tests held at the City 
and Suburban gold mines, Johannesburg, South 
Africa, The Rand Drill Co., 128 Broadway, New 
York, have issued an illustrated folder present- 
ing the complete table of each run as published 
in the Journal of the Mechanical Engineers As- 
sociation of the Witwatersrand, together with 
the report by Mr, J. D. Carper, M. E. Free 
upon request, 


Gravity Planes. 

An illustrated eight-page pamphlet giving a 
detailed description of the celebrated “Stine” 
gravity planes, which in recent years have been 
so successfully adopted throughout the mining 
regions of the United States. Striking testi- 
monials from users are presented, and the 
detailed description of the mechanism will be 
of interest and value to mining engineers and 
mine managers who are concerned with the 
problems of transporting materials by gravity. 
S. B. Stine & Son, Osceola Mills, Pa., U. S. A. 

Cranes. 

Illustrated catalogue and general description 
of jib cranes, swing cranes, pillar cranes, car 
cranes, locomotive cranes, traveling cranes, and 
other styles, in capacities ranging from 5 tons 
to 150 tons. Most of these cranes are driven 
electrically, but some are worked by hand or 
by hydraulic power, and many of them are 
shown in operation at prominent engineering 
and manufacturing works. 9 by 7% in.; pp. 48. 
William Sellers & Co., Incorporated, Philadel- 
phia., 

Booklet No. 19, illustrating and describing 
electric traveling cranes in many sizes and for 
various purposes, jib cranes of different types, 
locomotive cranes, air hoists, electric hoists, and 
other kinds of cranes and hoisting machinery. 
3% by 5% in.; pp. 28. Northern Engineering 
Works, Detroit. 


Automobile. 


Catalogue, giving a very well illustrated de- 
scription of the Adams-Farwell motor car and 
the history of its development. This automobile 
has a convertible Brougham body, a revolving- 
cylinder, air-cooled motor and many other novel 
and attractive features. 6 by 9% in.; pp. 32. 
The Adams Company, Dubuque, Iowa. 

Arc Lamps. 

Bulletins Nos. 7030, 7035 and 7,040 devoted, 
respectively, to multiple-series and constant- 
current arc lamps for direct-current circuits; 
multiple constant-potential alternating-current 
arc lamps; and multiple constant-potential direct- 
current arc lamps, 10% by 7% in. Western 
Electric Company, Chicago. 

Boring Mills. 

Catalogue, of artistic design, with descrip- 
tions and handsome illustrations of vertical and 
horizontal boring mills, turret lathes and tool 
grinder. 914 by 7% in.; pp. 28. Gisholt Ma- 
chine Company, Madison, Wis. 


Cement Machinery. 

Large pamphlet, entitled ““The Construction of 
a Modern Cement Plant,’ containing half-tone 
illustrations, an account of Portland and other 
kinds of cement, descriptions of many large 
cement manufacturing plants, useful information 
about cement, and a review of the Dodge 
American system of power transmission by 
Manila rope, which is extensively used in ce- 
ment plants. 12 by 9% in.; pp. 75. Dodge 
Manufacturing Co., Mishawaka, Ind. 

Controller. 

Bulletin No. 1, giving an illustrated descrip- 
tion of the “Rheocrat,” a controller for electric 
motors, particularly those driving machine tools, 
which will give uniform gradations of speed 
over a wide range, consumes very little power 
and can be readily adapted to plants already 
in operation. 9 by 6 in.; pp. 4. American 
Electric & Controller Company, 12 Dey St., 
New York. 


Cooper Hewitt Lamps. 


Bulletin No. 5, containing illustrated descrip 
tions of the Cooper Hewitt mercury vapor lam». 
which consists of a vacuum tube containing a 
little metallic mercury, which becomes vaporized 
on the passage of an electric current and emits 
an intense highly efficient light. Many applica- 
tions of this lamp are shown, particularly to 
all kinds of photographic work, for which it 
is admirably adapted. 9 by 6 in.; pp. 26. 
Cooper Hewitt Electric Co., 220 West zoth St., 
New York. 


Drawing Pens. 


Circular, with illustrations, descriptions an! 
prices of an improved fountain ruling pen and 
a “universal” dotting pen. 9 by 5% in.; pp. 2. 
Kolesch & Co., 138 Fulton St., New York. 
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Electric Apparatus. : 

Bulletins, flyers and other publications, con- 
taining illustrated descriptions of transformers 
for thawing out pipes, attachments for circuit 
breakers, continuous-current railway switch- 
boards, curve-drawing instruments for alternat- 
ing-current circuits, modern long-distance elec- 
trical transmissions, Edison miniature incan- 
descent lamps, “‘Noblac’’ heat-resisting enclosing 
globes for arc lamps and other electric apparatus 
and their auxiliaries. General Electric Co., 
Schenectady, N. Y. 


Electric Machinery. 

Pamphlet, showing the salerooms, repair de- 
partment, testing department and other views 
of the Guarantee Electric Co., with short de- 
scriptions of their business in second-hand elec- 
tric apparatus, which they guarantee for one 
year. 7 by 10% in.; pp. 14. Guarantee Elec- 
tric Co., Chicago. 

Filtration. 

Catalogue, containing descriptions and _illus- 
trations of water filters of many different types 
and for all kinds of service, from dwelling 
houses to the largest waterworks systems, with 
views of some notable filtration installations, list 
of municipal filter plants, and testimonials. 6 
by 9% in.; pp. 48. The New York Continental 
Jewell Filtration Co., 15 Broad St., New York. 


Gas Producers. 

Catalogue B, containing descriptions and il- 
lustrations of automobile gas producers, suc- 
tion gas producers, and water-bottom gas pro- 
ducers for making gas for gas engines and 
furnace and heating work from coal and many 
other kinds of fuel. 9 by 6 in.; pp. 17. Wile 
Power Gas Co., Rochester, N. Y. 


Magnetic Separators. 

Pamphlet containing an account of the treat- 
ment of pyritic zinc ores, and an illustrated de- 
scription of the Cleveland-Knowles electromag- 
netic separator and its method of operation in 
separating the iron minerals of ores from the 
other constituents. 9 by 6 in.; pp. 18. United 
Iron Works Co., Springfield, Mo. 


Mechanical Stokers. 

Pamphlet containing handsome illustrations 
and descriptions of the Roney mechanical stoker 
and its details, with diagrams showing the uni- 
formity of steam pressure secured by its use, 
and views of some of the great power stations 
where it is installed. Boilers with an aggre- 
gate capacity of one million horse power have 
been equipped with this stoker. 634 by 9 in.; 
pp. 62. The Westinghouse Machine Company, 
East Pittsburg. Pa. 


Packing. 

Catalogue, with half-tone illustrations and de- 
scriptions of the ‘“‘Kantblo” plastic metallic pack- 
ing and some of its applications, together with 
many testimonials from users. This packing 
can be used to advantage for piston rods, steam 
hammers, air compressors, locomotive air pumps 
and throttle stems, stop valves, Corliss valves 
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and valve stems and anywhere that steam or 
compressed air is used. 5% by 8% in.; pp. 46, 
Plastic Metallic Packing Co., Pittsburg. 


Rock Drills. 


Catalogue, containing descriptions, half-tone 
illustrations and line cuts of rock drills of 
various sizes, for use with compressed air or 
steam, drill mountings and their details, with 
useful tables and information. 9 by 6 in.; pp.32. 
Also, circulars with illustrated descriptions of 
these rock drills, and testimonials from users. 
Wood Drill Works, Paterson, N. J. 


Rolling-Mill Machinery. 


Large, cloth-bound catalogue, containing de- 
scriptions and half-tone illustrations of rolls, 
roll turning lathes, shears, punches, rail and 
angle straighteners, hot and cold metal saws, 
hydraulic accumulators, intensifiers and cranes, 
grinding mills, squeezers, ingot cars, tube- 
works machinery, and all kinds of rolling mills 
and rolling-mill machinery. 8% by 10 in.; pp. 
205. United Engineering and Foundry Com- 
pany, Pittsburg, 


Spiral Pipe. 


Catalogue, bound in flexible cloth, containing 
descriptions, illustrations and price list of Tay- 
lor’s spiral riveted pipe for water, steam, 
compressed air and other purposes, and sup- 
plies for hydraulic and exhaust steam piping, 
with views of long-distance pipe lines for water 
powers and of other installations and also useful 
data and tables of hydraulics. 8 by 4 in.; pp. 
56. American Spiral Pipe Works, Chicago. 


Thawing Outfit. 


Bulletin containing description and _ illustra- 
tions of an outfit for thawing frozen water pipes 
by means of an electric current, consisting of 
a transformer, a heat indicator, a choke coil 
and connections. 8% by 6 in.; pp. 4. Pitts- 
burgh Transformer Company, Pittsburgh. 


Twist Drills. 


Booklet, containing illustrations, descriptions 
and prices of reamers, drill chucks, sockets, 
and, particularly, of twist drills of many styles 
and sizes. 6 by 3% in.; pp. 20. The Standard 
Tool Co., Cleveland, O. 


Valves. 


Catalogue, containing illustrations, descrip- 
tions and prices of the Hancock globe, angle, 
60° and cross valves and their parts, These 
valves are made screwed and flanged in sizes 
up to three inches, are equipped with tee 
handles, and have various other valuable fea- 
tures. 9 by 6 in.; pp. 23. The Hancock In- 
spirator Co., 85-87-89 Liberty St., New York. 


Watchman’s Clocks. 


Pamphlet, containing illustrated descriptions 
of the Howard electric watchman’s clock sys- 
tem, the clock and regulator, the record dial, 
and other apparatus, together with a long list 
of users. 8 by 4 in.; pp. 32. The E. 
Howard Clock Company, 401 Washington St., 
Boston. 


| 
| | 
ae 
| 
lat 
ga 
we 
me 
ur 


IMPROVED MACHINERY 


New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 
information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


A New Gas Compressor Plant. 

NEW and very interesting piece of 
A engineering work is the gas com- 
pressor plant recently completed at Hun- 
dred, West Virginia, by the United States 
Steel Corporation, for the purpose of regu- 


Duquesne, and Bessemer, consume about 
65,000,000 cubic feet of natural gas every 
day. This large quantity of rich fuel is 
used exclusively for melting and heating 
steel in the open-hearth furnaces and 
heaters, and comes directly from their gas 


GAS CYLINDERS OF RAND COMPRESSORS AT HUNDRED, WEST VIRGINIA. 


lating the pressure and supply of natural 
gas, and thereby avoiding the wholesale 
wastes which heretofore have been com- 
mon throughout all the regions where nat- 
ural gas has been found, 

The great steel works at Homestead, 


wells in Pennsylvania and West Virginia 
through hundreds of miles of pipe, the 
main lines varying in diameter from 10 
inches to 20 inches These lines are laid 
just below the frost line, and they follow 
the natural contour of the ground, over 
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mountains and under streams. The sec- 
tions of pipe are joined by specially con- 
structed couplings (not screwed) which 
allow for uneven alignment and the un- 
avoidable expansion and contraction with- 
out any leakage. 

The supply of natural gas, while still 
bountiful in certain localities, is gradually 
diminishing, in spite of the fact that pros- 
pect work on new wells is still under way. 
New fields command greater values today 
than ever before, and the wholesale waste 
following the earlier discoveries is by no 
means aS common as it was. 

The average depth of natural gas wells 
in this territory is about 2800 feet, though 
wells have been drilled to 3500 feet. One 
well drilled to this depth produced thirty 
million cubic feet per twenty-four hours; 
its rock pressure was 800 pounds per square 
inch, or an open flow pressure through a 
6%4-inch casing indicated 25 pounds per 
square inch. Some record wells have pro- 
duced fifty million cubic feet per day, and 
rock pressure of 1100 to 1200 pounds are 
often encountered. The Carnegie Natural 
Gas Company now has several 1100-pound 
pressure wells shut in. The roar due to 
the flow of gas from a well before it is 
“shut in” can be heard for miles, and mil- 
lions of cubic feet of gas escape to the at- 
mosphere before it is possible to shut in a 
well of this kind, as this usually requires 
about twenty-four hours. 

As the wells become exhausted, the nat- 
ural pressures are lowered, and this means 
a diminished volume in the pipe lines and 
diminished returns on the investment. Ad- 
ditional or larger pipe lines would, of 
course, prolong the supply; but a much 
less expensive method for accomplishing 
this purpose is now resorted to, and that 
is to again raise the pressure by means of 
gas compressors, 

The Carnegie Natural Gas Company, 
which is part of the United States Steel 
Corporation, has already installed com- 
pressor capacity which has an equivalent 
artificial yield of one hundred million 
cubic feet of natural gas per twenty-four 
hours. This capacity is represented by eight 
compressors located in three stations, each 
station being designed for reserve capacity 
over present requirements, so that all of 
the eight machines are not always in use. 


The most recent and important of these 
plants, containing many new features and 
improvements, is located near Hundred, 
Wetzel County, West Va., a station on the 
Baltimore & Ohio Railroad. One view of 
the machinery is shown herewith, and ow- 
ing to the novelty and importance of the 
work, The Rand Drill Co. have in prepara- 
tion a technical description of the entire 
plant, clearly indicating the details and 
cost of plant, the method of drilling the 
wells and constructing the pipe lines, the 
dimensions and capacity of the gas pro- 
ducers, engines, boilers, the steam and gas 
piping under specified conditions, the con- 
densing and feed-water equipment, to- 
gether with indicator cards, and views of 
the buildings, etc. This detailed and valu- 
able description The Rand Drill Co., 128 
Broadway, New York, will be pleased to 
send free of charge to engineers and others 
who may be interested in similar plants in 
other natural gas regions. 


Rolled Slot Screens.. 


MARKED improvement on the screens 
hitherto in use for handling ore 

and similar materials is shown in the 
accompanying illustration, which represents 


TYLER ROLLED-SLOT SCREEN. 


‘ 
{ 
é 
2 
( 
€ 
a 
r 
n 
b 
C 


the “rolled-slot screen,” a new screen cloth 
especially adapted for stamp batteries, 
iluntington mills, and so on. 

This wire screen has an oblong mesh 
and is rolled so as to present a smooth sur- 
face, in the latter respect being nearly sim- 
‘ar to perforated metal. But the rolled- 
lot screen has a great advantage in its 
‘arge amount of air space, which is double 
hat in perforated metal. It has also de- 
idedly more air space than the ordinary 
quare-mesh wire cloth, and its construc- 
tion is such that the particles of ore pass 
ireely through it, without obstructing the 
apertures, as is sometimes the case with the 
old styles of screen, 

Another point of superiority of the 
rolled-slot screen is that the crushed par- 
ticles will pass through it as soon as they 
are reduced to the size of the aperture, 
whereas with the perforated screen the par- 
ticles which are thrown against the blank 
spaces are returned to the crusher and so 
ground finer before they pass the screen, 
this having a tendency to slime the product. 

Some interesting figures as to compara- 
tive results with different screens are sup- 
plied by the Mineral Point Mill, of the 
Homestake Mining Co., at Lead, South 
Dakota. In a hundred-stamp mill, running 
on a low grade of surface ore, in which one 
half of the batteries were equipped with 
No. 8 Russia-iron diagonal-slot screens, 
and the other half with rolled-slot screens 
of equivalent mesh, a twenty-day run 
showed an average daily tonnage of 4.57 
tons per stamp with the diagonal-slot 
screen, and 5.64 tons per stamp with the 
rolled-slot screen, an increase of 24 per 
cent. with the latter. The nature of the 
ore in this particular case was favorable to 
easy crushing which acounts for the large 
absolute increase in tonnage, but in other 
experiments, where the tonnage was not as 
great as in this mill, there has also been 
a large relative increase by the use of the 
rolled-slot screen, and it may be said that 
on an average fifty stamps equipped wth 
rolled-slot screens will handle the same ton- 
nage daily as sixty stamps with perforated 
diagonal-slot screens. 

Further particulars regarding the rolled- 
slot screens will be furnished on request, 
by the manufacturers, The W. S. Tyler 
Company, of Cleveland, O. 
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Wood Rock Drills. 


HE percussive rock drill has become 
an indispensable tool for mining, 
tunneling, quarrying and other kinds of 
rock excavation, and many of the great 
engineering works of recent years would 
not have been commercially practicable 
without it. When first invented it was, 
comparatively speaking, a heavy, clumsy 
and expensive mechanism, but even then it 
matked a great step in advance, and it has 
since been developed into the perfected ma- 
chine of to-day, one of the finest examples 
of which, the Wood rock drill, is shown in 
the accompanying ilJustration. 


WOOD ROCK DRILL. 


The front head is made of malleable iron, 
held firmly by four bolts instead of only 
two, and the head is cored from the inside 
to receive two case-hardened bolts to hold 
the packing sleeve in place. This prevents 
the bolts from wearing the corners away, 
owing to the jarring of the drill, and fall- 
ing out, as is the case where the slots are 
cored from the outside. The malleable iron 
washer, which fits into the sleeve in com- 
bination with the four grooves in the spring 
nuts, effectually prevents the nuts from un- 
screwing and falling off. 

The packing sleeve is made of hard 
bronze and can be cheaply replaced when 
worn out, thus doing away with the ex- 
pense of buying a new front head. 
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The air head is designed with a tapering 
recess for the three packing rings, which 
form the frustrum of a cone, and leakage 
is prevented until the packing is entirely 
worn out. 

‘Lhe rotating device is made of steel 
throughout; the spiral bar is made of one 
solid forging, and teeth are strong enough 
to resist the full power of the drill. The 
pawl holder is made of one solid forging, 
not a welded collar. The pawls are drop 
forged from tool steel. Four steel pins pro- 
ject from the pawl holder into the top head, 
which holds it firmly. 

The valve is made of tool steel, moves 
automatically, and has no mechanical con- 
nection with the piston, to which it gives a 
variable stroke. As the end spools of the 
valve never cross a port, this type of valve 
never freezes when operated anywhere by 
compressed air. It is very light, does not 
wear fast, and never breaks. Only this one 
type of valve is used in the Wood drills, as 
it has proved to be the best kind for a rock 
drill. 

The shell is of malleable iron, as are the 
caps, and has projecting lugs above its sur- 
face to prevent the caps from being forced 
back. It is bored at the back to receive solid 
forged steel standards, and a recess is cored 
to receive the nut on the end of the stand- 
ards. 

The coil springs, resting on the wrought- 
iron cross piece, receive the shock when the 
piston strikes the front head. These springs 
do not break, or wear out, and will retain 
their elasticity indefinitely. ° 

The top head is made of malleable iron, 
and cored at the back to receive the steel 
feed nut. This is preferable to attaching the 
feed nut to the cylinder, for there is not 
power enough in the drill to break the 
malleable top head, while if held by the 
cylinder, which is cast-iron, it is more easily 
broken. ; 

The piston is one solid forging, made 
of the very best piston steel. The piston 
bushing is made of steel and hardened on 
one side only. A slot is milled on the side 
where the chuck key fits. By using a cape 
chisel it can be sheared down the slot and 
easily forced out. The piston rings are 
made of steel forgings. 

The cylinder is made of hard iron for 
long wear, and has an exhaust on either 


side. By changing the plug it can be made 
to exhaust right or left. Sometimes this is 
very desirable, especially in mines or deep 
cuts. The cylinder also has a bearing for 
the side rod to rest on, placed at the side of 
the cylinder under the exhaust pipe, which 
prevents the side rods from being bent if 
the drill is thrown down carelessly. 

The tripod is made of steel and malleable 
iron. The legs are of extra heavy pipe, tlie 
top part of which is turned tapering and fits 
in a taper bearing. The lower portion of the 
bearing is slotted, and when the bolts are 
screwed up tight it holds the pipe firmly, 
and keeps them tight. It is made by tem- 
plates or gauges, and one part is the exact 
duplicate of another. It is adjustable in all 
ways. 

Many sizes of these machines, to be run 
with compressed air or steam, are manufac- 
tured by the Wood Drill Works, of Pater- 
son, N. J., which make a specialty of rock 
drills and drill mountings, and devote all 
their energies to this end. They will be 
pleased to supply turther information on 
request. 


Almond Right-Angle Coupling. 


N the transmission of motion between 
lines of shafting at right angles to 
each other, by means of the usual devices, 
there is generally a lot of noise, a waste 
of lubricant and a great loss of energy. 
These losses and annoyances are eliminated 
by the use of the Almond patent coupling, 
which transmits power at right angles by a 
positive motion, which is noiseless in its 
action, consumes very little energy and is 
self-lubricating. 

Its method of operation can be learned 
from the accompanying illustration, in 
which the crank arm F is connected with 
the slide A by the ball D and arm C, the 
opposite crank arm being connected with 
the slide A in a precisely similar manner. 
By revolving one of the crank arms, by 
means of the pulley K, or from the shaft- 
ing direct, the slide A is carried up the 
post B and at the same time is given a 
rotary motion partly around the post; this 
motion is communicated to the opposite 
crank arm, and thence to the pulley and 
the shafting. Either crank arm can drive 
or be driven. 
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Perfect lubrication is effected by intro- 
ducing oil into the lower half of the frame 
G (not shown in the illustration), which 
forms a closed receptacle, and when in 
motion the arms F, F, in connection with 
the slide A, will rapidly distribute the oil 
over the interior of the frame, by which 
nieans it reaches the parts to be oiled. 

When it is intended to take motion from 
a central portion of the line shaft, the 
coupling is suspended from the ceiling at 
a suitable distance, and connection made 
with the main line by belt; the shaft to be 


to which the coupling is to be attached, and 
should, when the plate is in position on 
the ceiling, stand plumb with the centers 
of the driving and the driven shafts, the 
center point being as nearly as possible 
right over the point of intersection of the 
shaft axes. Bolts are provided with this 
plate for securing the frame G. The set 
screws S, S are for vertical adjustment, 
there being eight of them for that purpose. 

The holes through which the bolts go 
for securing the frame to plate M are of 
a size large enough to allow a lateral 


ALMOND COUPLING, SHOWING LOWER HALF OF FRAME REMOVED. 


driven may then be belted in the same 
way, or it may be connected direct by some 


suitable means. When pulleys are used, 
they are fitted to a bearing which is solid 
with the frame, so that no belt pressure or 
strain other than torsional may come upon 
the shaft A. 

A template or suspension plate M is fur- 
nished with each coupling, for the purpose 
of easily locating its position. This plate 
has lines marked on it, and a center point 
at their intersection. These lines make the 
same angle with each other as the shafts 


movement of the frame to an amount of 
three-quarters of an inch in every direc- 
tion. From this it will be seen that the 
adjustment is quickly accomplished, for if 
the frame G be loosely hung to the plate M 
at about the right height, and the connec- 
tions made, it will settle itself to its po- 
sition laterally, and may then be carefully 
adjusted vertically by the set screws and 
suspension bolts, and firmly secured in po- 
sition. 

The Almond coupling is manufactured of 
the best material and by the most modern 
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methods, the parts being worked to mi- 
crometer gauges. It has stood the test of 
time, and has given the greatest satisfac- 
tion in the prominent manufacturing es- 
tablishments where it is in use, and has 
received the John Scott Medal on the 
recommendation of the Franklin Institute. 

Further information concerning this 
coupling, as well as of their other special- 
ties, may be obtained from the T. R. 
Almond Manufacturing Co., 83-85 Wash- 
ington St., Brooklyn, N. Y. 


A Sturtevant Generating Set. 


a response to the growing demand for a 
high-class generating set at a reasonable 
price, the B. F. Sturtevant Company are 


valve stem and slides of this engine are wel! 
babbitted with the Sturtevant white meta!. 
A recent and important improvement is the 
watershed partition which prevents the 
water from the piston-rod stuffing box from 
reaching the interior of the engine frame, 
and the oil on the reciprocating parts from 
being thrown out into the engine room. The 
main body of the engine is enclosed on both 
sides by removable plates, as may be seen 
from the illustration, and the crank webs 
are enclosed by a cast-iron hood having two 
holes with removable covers, one for the 
purpose of cleaning the crankpin box while 
it is in motion and the other for removing 
the box without taking off the large hood. 
Between the watershed partition and the 
front end of the cylinder is a hand-hole for 


STURTEVANT GENERATING SET. 


manufacturing a type, illustrated herewith, 
which supplies this want. Years of experi- 
ence in the manufacture of both units have 
enabled them to perfect such a set. 

The general design ot the engine embodies 
all the latest improvements of the horizontal 
type. The reciprocating parts are substan- 
tially constructed and counterbalanced with 
lead load discs. A feature of construction is 
that of forging the crank-shaft solid in one 
piece and shrinking the discs onto it. A 
special arrangement of the Rites governor 
gives a regulation within 1 to 1% per cent. 
from full load to no load, and by a modifica- 
tion of the Marshall valve gear an adjust- 
ment of the cut-off from zero to 70 per cent. 
is attained. The main bearings, crankpin, 


reaching the stuffing box bolts without com- 
munication to the oil spaces. 

There are two oiling system for this type 
of engine, the gravity or tank system and 
that by forced pump lubrication. With the 
gravity or tank system, shown in the illus- 
tration, an oil tank supplies the pipes lead- 
ing to the parts to be oiled. At each point 
where the oil is delivered is a little gauge 
glass and valve for regulating the flow at 
that point. A valve just below the tank reg- 
ulates the entire oiling system. 

The generator of this set is of the eight- 
pole type, and is capable of carrying mo- 
mentary overloads of 50 per cent. without 
any shifting of brushes or flashing of the 
commutator, and an overload of 25 per cent. 
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for a period of two hours without undue 
heating. After a continuous run of ten hours 
at full load, the increase in temperature 
above that of the surrounding air never ex- 
ceeds 40° C. upon the armature and field 
coils, and 45° C. upon the commutator. 

The average temperature rise is about 33° 
to 35° C. Before being shipped, the genera~ 
tor is given a break-down test of 1,500 volts, 
alternating, for sixty seconds between the 
conductors and the frame of 
the machine to test the insu- 
lation. The magnet frame is of 
the best grade of cast iron, 
split horizontally. The pole 
pieces are of wrought iron 
with cast iron shoes or horns, 
and are secured to the .mag- 
net frame by through bolts. 
Any of the pole pieces may 
thus be removed to repair the 
field coils. 

The armature is of the 
ironclad, form-wound, venti- 
lated-drum type, having a 
core built up of charcoal iron 
plates, which plates after be- 
ing thoroughly japanned are 
mounted upon a cast-iron 
spider and securely held in 
position by end flanges. No 
bolts pass through the arma- 
ture laminations. The arma- 
ture spider has an extension 
upon which is mounted the 
commutator, making the ar- 
mature and commutator one 
unit. In the construction of the 
commutator, only drop-forge 
or drawn segments are used, 
these being secured in cast-iron shells of 
spider construction and clamped in place 
with a steel ring. Carbon brushes only are 
used, the commutator being so proportioned 
and the brushes of such size as to allow at 
least one square inch of brush area to every 
30 amperes carried. These brushes are car- 
ried in holders of most approved construc- 
tion, each mounted upon a self-contained 
brush rigging so arranged that the entire set 
of brushes may be rotated completely around 
the commutator. 

Additional details concerning these gen- 
erating sets will be supplied, on request, by 
the B. F. Sturtevant Co., of Boston. 


Ashton Inspectors’ Testing Outfit. 
N inspecting and testing work it seldom 
happens that all the necessary instru- 
ments are available at the plant, and even 
if they are there, it is better for the in- 
spector to have his own, which he knows 
to be absolutely reliable. 
For these reasons the outfit which is 
herewith illustrated will be found very 
tonvenient. It is particuarly designed to 


ASHTON INSPECTORS’ TESTING AND PROVING OUTFIT. 


meet the requirements of boiler and power 
plant inspectors, mechanical engineers and 
chief engineers, as it is accurate, durable, 


of light weight and easily portable. The 
outfit consists of the following nickel- 
plated instruments: Three-inch standard 
test gauge, screw test pump, gauge hand 
puller, hand set, lever handle, union gauge 
cock and screw driver, all neatly and com- 
pactly contained in a velvet-lined leather 
case, fitted with lock and handle. 

The approximate weight of this outfit is 
eight pounds, and further information con- 
cerning it, as well as of their other prod- 
ucts, will be furnished, on request, by the 
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makers, The Ashton Valve Company, of 
273 Franklin St., Boston, Mass. 


Otis Feed-Water Heater, Oil Separator and 
Filter Combined. 

PON the proper utilization of the ex- 

haust steam and the purification of 

the feed water depend, in a large measure, 

the efficiency and proper operation 

of a steam generating plant, and 

so an apparatus which unites these 
functions is of especial interest. 

Such an apparatus is shown in 
the accompanying illustration of 
the Otis feed-water heater, oil sep- 
arator and filter combined. This 
heater consists of a steel shell 
with cast-iron heads, sustained by 
four cast-iron legs bolted to the 
conical bottom, thus making a sub- 
stantial base for the heater. 

The exhaust steam enters the 
heater at the side and passes di- 
rectly into and through the oil sep- 
arator, where the oil that is car- 
ried over with the exhaust steam 
from the engine cylinder is sepa- 
rated and passes out at the bottom 
of the oil separator through the 
oil discharge pipe. The exhaust 
steam then passes on into the ming- 
ling chamber or spray condenser, 
where it is brought into direct 
contact with the spray of cold 
water, and as the spray of cold 
water and exhaust steam cannot 
separate until they both pass out 
at the bottom of the mingling 
chamber together, the water is 
heated as hot as the exhaust steam. 
The exhaust steam then circulates 
freely through the steam space and 
passes out at the opening on top. 
This steam can be used for other 
heating purposes, if required, as 
all the water of condensation is 
deposited in the heater, and this 
exhaust steam will carry no water 
out with it. Therefore, no exhaust head 
will be required where this heater, oil sepa- 
rator and filter is used. 

The feed-water pipe enters the side of 
shell, turns upward and projects into the 
mingling chamber, where it terminates in a 
conical spray nozzle. 


The spray of water is thus brought into 
direct contact with the exhaust steam as it 
enters the heater, and becomes instantly 
heated; the heated water then falls upon 
the spreading cone, where it is again 
sprayed or spread into the heating pan and 
flows over its edges before it can mingle 
with the water in the heater. 


EXHAUST OUTLET 


OTIS FEED-WATER HEATER. 


The heated water is then in the proper 
condition to deposit the impurities, and as 
it passes down through the filter or filter- 
ing chamber, the clay, sand and other mat- 
ter in suspension, the carbonate of lime and 
magnesia in solution are separated, and the 
pure water enters the pure-water chamber, 
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which is of large capacity, to allow any 
particles of sediment that should be in the 
water to settle in the bottom, and it can be 
blown out at any time by opening the blow- 
off valve. 

‘The supply of water to the heater is auto- 
matically controlled by the float and regu- 
lating valve, which keep the water at the 
proper level in the heater at all times. 

The float is self-draining or unsinkable, 
the stem being a brass tube, so should there 
be any leak, the water could pass off 
through the stem and the float retain its 
buoyancy. These floats are made of cop- 
per and are tested to 200 pounds. 

The float is placed in a separate cham- 
ber, attached to the heater shell at the top 
and bottom, so that any variation in the 
water level in the heater will cause the float 
to rise or fall, thus opening or closing the 
regulating valve, and keeping just the 
proper amount of water in the heater. The 
automatic regulating valve is a balanced 
valve, very positive in its action, and is 
operated with a very slight movement of 
the float. 

The filtering chamber is very easy of 
access, and the filtering material can be re- 
moved when necessary and the chamber re- 
filled in a few minutes. None of the scum 
or oil can get into the boilers, as the pure 
water is taken from the center of the water 
chamber, and the hot water or suction pipe 
to the pump is furnished with a vent pipe, 
so that should the supply of water be shut 
off and lower the water in the heater, the 
pump would stop pumping and prevent any 
of the scum getting into the boilers. 

These heaters act well as an expansion 
tank to overcome the pulsation; and also as 
a receiving or condensation tank, for the 
water of condensation from the heating 
system in the building can be returned 
through them and again pumped to the 
boiler as pure water. 

All of the exhaust steam should be passed 
through the heater, to extract the oil that is 
carried over from the engine cylinder be- 
fore being used for other heating purposes. 

The exhaust steam can then be used to 
good advantage in the heating coils, with- 
out filling them with oil and grease. 

Thus these heaters not only heat the 
water to the boiling point, 212° F., but will 
automatically control the water supply, take 
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all the sediment out of the feed water that 
can be taken out with the exhaust steam, 
and extract the oil from the exhaust, with- 
out the extra expense of an eliminator. 

Further particulars regarding this appa- 
ratus may be obtained from the manufac- 
turers, the Stewart Heater Co., of Buffalo, 
N. Y. 


Weber Steel-Concrete Chimneys. 


EINFORCED concrete, or concrete 
steel, as it is often called, has been 
making great progress as a structural ma- 
terial of late years, and from its early use 
in bridges it has been developed so that it 
is now employed for beams, columns, pipes, 
walls and buildings and structures of all 
kinds. 

One of its more recent applications has 
been in the construction of chimneys, which 
has been carried to a high point of excel- 
lence by the Weber Steel-Concrete Chim- 
ney Company, of Chicago. 

This company makes a specialty of build- 
ing reinforced-concrete chimneys, among 
the advantages of which are the following: 

They are monolithic, the whole chimney, 
from base of foundation to top, being one 
solid piece of concrete, reinforced by steel, 
and therefore almost indestructible. These 
chimneys are of the highest working capac- 
ity, because they are absolutely air tight, 
and the flue is almost perfectly smooth in- 
side and has a uniform inside diameter. A 
Weber chimney can be erected in a shorter 
time than a brick or steel stack, and they 
take‘ up much less room than a brick or 
self-supporting steel stack, which is a point 
of the utmost importance in a modern 
steam plant. A chimney of this kind is 
very light, even lighter than a self-support- 
ing steel chimney, including lining and 
foundation, and the pressure on the ground 
is about one-fifth as much as in a brick 
chimney, so making possible the saving of 
a great deal of money otherwise spent for 
pile driving and other foundation work. 
A Weber chimney will resist the influence 
of the chimney gases and heat better than 
any other, and is capable of resisting a con- 
tinuous heat up to 1,500 degrees F. without 
injury. Then these chimneys have a very 
handsome appearance, the light gray color 
of the chimney, in connection with the ele- 
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gant and graceful outlines, giving an artistic 
effect that cannot be produced in a brick or 
steel chimney. 

A Weber steel-concrete chimney which 
has been built for the Ziegler Coal Co., at 
Ziegler, Illinois, is shown in the accompany- 


shell, while the part above the offset is 
single. The outer shell of the double part 
is 6 inches thick and the inner shell, which 
acts as a lining, has a thickness of 4 inches, 
the shells being divided by a circular air 
space of 4 inches. The single shell above 
the offset is 5 inches 


WEBER STEEL-CONCRETE CHIMNEY AT ZIEGLER, ILL. 


ing illustration. This chimney is 154 feet 
high and has an inside diameter of 6 feet. 
The total weight of this chimney, including 
foundation, is 556,090 pounds, and the base 
of foundation is 6 feet 6 inches below 
ground. The chimney consists of two dis- 
tinct parts, the lower part having a double 


thick, tapering to 4 inch- 
es. The work for this 
chimney was commenced 
March sth, 1904, and was 
finished and the chimney 
ready for use on May 
Ist. The chimney is buili 
to withstand a wind 
pressure of 50 pounds 
per square foot, project- 
ed area, corresponding 
to a wind velocity of 
100 miles hour, 
which is much more 
than brick or steel chim- 
neys are usually calcu- 
lated to resist. All the 
work was done from an 
inside scaffolding and 
ladder, and no outside 
scaffolding was used for 
the construction of the 
chimney. A large num- 
ber of these chimneys 
have been built by the 
Weber Company, who 
now have under con- 
struction a chimney 300 
feet high and of 18 feet 
inside diameter for a 
large smelting plant in 
the West. After com- 
pletion, this chimney 
will not only be the 
largest concrete chimney 
ever erected, but will 
also be one of the larg- 
est chimneys the 
country, only a very few 
exceeding it in diameter 
or height. A Weber 
chimney already built for the Burt Portland 
Cement Co., at Bellevue, Mich., is 182 feet 
high and 8 feet in diameter. 

The Weber Steel Concrete Chimney Co., 
of Chicago, will be pleased to supply fur- 
ther information concerning these fine 
structures. 


vere : 
tc 
Ww 
Ic 
m 
tc 
0) 
b 
ti 
e 
b 
te 
Dk 4 d 
re 
D 


IMPROVED MACHINERY. xI 


Howard Watchman’s Clock. 
O matter how faithful a watchman 
may be, it adds to his efficiency and 
to the feeling of security enjoyed by his em- 
ployer if a definite record can be made 
which will show without question that he 
has performed his duty properly. 

Such a record may be obtained by the use 
of the Howard electric watchman’s clock, 
which has fully demonstrated its value by a 
long term of successful service, improve- 
ments having been added from time to time 
to keep it entirely up to date. 

In the Howard system the record is made 
on a circular sheet of paper in the clock by 
means of needles actuated by electromag- 
neis. The current is furnished by a primary 
battery, and is led through a two-wire cir- 
cuit, which includes the clock and all the 
stations that the watchman is to visit, the 
stations being connected in parallel. Each 
station makes its distinctive record, which 
cannot be mistaken for any other. 

It is not necessary that the boxes or sta- 
tions be visited in any particular order or an 
equal number of times, for the record of 
each box is given independently of any 
other, and the route of the workman may 
be changed, the record showing just what 
course he has taken. When a watchman 
reaches a station he inserts his key, which 
fits all stations alike, and gives one full turn, 
after which the station automatically makes 
the record by allowing the electric current 
to pass through contact pieces which are 
different for every station, and so making a 
distinctive record at the clock where the 
time of the record is also shown on the 
paper dial. This system does not require 
that the watchman should be at a given 
point at a stated time, as each station may 
be recorded at any time. 

A new needle has recently been designed 
for the Howard clock, for perforating the 
paper dial when the watchman registers. In 
some large buildings the watchman must 
make a hurried round, a practice which the 
Howard Company discourage when possi- 
ble, because the greatest efficiency on the 
part of the watchman cannot be obtained 
when he goes too rapidly from one station 
to another. But as such instances do oc- 
cur, the company have made a change in the 
registering device of their clocks. The blunt 
point ordinarily used with their apparatus 


does not penetrate the paper, but indents it, 
spreading the texture, so that when stations 
are rung in rapid succession the indentures 
run one into the other, making it difficult to 
read them. The Howard system enumerates 
the stations by punctures:—that is, No. 1 
station registers one puncture; No. 5, five 


HOWARD CLOCK FOR TWELVE WATCHMEN. 


punctures; No. 14, a puncture, a wide space, 
and then four punctures close together—a 
great advantage of this being that no watch- 
man could accomplish the registration of a 
box, otherwise than from its station, by get- 
ting track of the wires and causing a con- 
tact. He could register, but he could not 
space as the mechanism spaces, and any 
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such attempt would be easily detected. But 
with a blunt point when two stations are 
registered in rapid succession the two merge 
on the dial. The substitution of a sharp 
needle, which perforates the paper instead 
of indenting it, obviates this difficulty, be- 
cause it is easy to read the registration of 
the dial even when the stations are rung 
within a minute of one another, or even 
less. 

The clock has so little to do in fixing the 
time of the records that its timekeeping 
qualities are in no way impaired, and it can 
be relied upon to maintain standard time. 
A clock can be fitted to accommodate any 
number of watchmen, the one shown in 
the illustration being arranged for twelve, 
its capacity being only limited by the space 
reserved for it. Any num- 
ber of stations can be added 
to or removed from the 
system without interfering 
with those remaining. Any 
one may have free access 
to the clock, and still a rec- 
ord made in any other way 
than that intended wi!l 
surely be detected. The 
cases are made in the most 
thorough manner, the doors 
setting in a rabbet and be- 
ing provided with a Yale lock. When de- 
sired, a recorder is attached which prevents 
the door from being opened without making 
a record on the dial. 

The record of the watchman’s rounds is a 
permanent one and cannot be erased, as it is 
made by punctures through the recording 
dial, which can be filed for future reference. 
This is of decided importance when a re- 
duction in rates of fire insurance is under 
consideration. 

The clock may be placed in the office or in 
any building near to or remote from the 
watchman’s territory, two wires, only, run- 
ning from the clock through the building, 
being necessary for any number of points 
which the watchman is required to visit on 
his rounds. 


This makes the wiring very 
simple, and facilitates the placing of addi- 
tional stations, as may be desired. 

The E. Howard Clock Company, of 4or 
Washington St., Boston, Mass., will be 
pleased to furnish further information con- 
cerning this system. 


Double Cylinder Planer, Matcher and 
Jointer. 
NEW heavy six-roll, double-cylinder 
planer, matcher and jointer, which 
has lately been brought out by a large man- 
ufacturer of wood-working machinery, is 
shown in the accompanying illustration. 

This is one of the largest and heaviest 
combined planers and matchers built, and 
is especially useful for car building and re- 
pair shops, and large lumber mills. 

It will plane to 30 inches wide and 14 
inches thick, and will work simultaneously 
three sides of two pieces of material of un- 
even thickness up to 12 inches wide and 14 
inches thick. The frame is massive, per- 
fectly jointed and bolted, so as to insure 
rigidity and freedom from vibration. The 


J. A. FAY & EGAN PLANER, MATCHER AND JOINTER. 


steel cylinders are slotted on all their faces, 
and have chip breakers for working cross- 
grained or knotty lumber. The matching 
works are very substantial and of improved 
construction, and are fitted with a patent 


_ weighted matcher clip for producing an 


even pressure on the material. 

The feed works are very powerful, con- 
sisting of six driven rolls, which are easily 
raised and lowered, and are heavily weight- 
ed. The rolls are divided, have accurate 
adjustments and are always kept in true 
alignment. The feed is powerful, steady 
and uniform, and its rate can be furnished 
as desired. 

This machine will be found to possess 
many other devices for facilitating the 
work and making the several adjustments, 
and further particulars can be obtained from 
the makers, J. A. Fay & Egan Co., of No. 
212 to No. 232 W. Front Street, Cincinnati, 
Ohio, who will also send free to those in- 
terested their new illustrated catalogue of 
wood-working machinery. 
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The Hancock Valves. 

HE Hancock globe, angle, 60° and 
cross valves are made after the same 
general design as the Hancock main steam 
valves, used on locomotives for a number 
of years and found to give perfect satis- 
faction with the high steam pressures car- 
ried. These valves have been designed so 
that the metal is distributed to give uni- 
form strength throughout and the areas 
have not been reduced or contracted for the 
purpose of reducing the weight, and from 
the illustrations of a globe valve shown 
herewith it will be seen that the area of the 
most contracted part of the valve is ample 

and of full size. ‘“ 
Attention is called to the way the valve 
is guided on the stem. An inspection of 
the section of this valve will show two 
collars or guides upon the stem which 
guide the disc nut, thereby compelling the 
disc to always seat squarely and absolutely 


HANCOCK GLOBE VALVE. 


preventing it from cocking. The valve seat 
is flat, which form has many advantages 
over any other used in valves of this char- 
acter. The valve disc has a projection on 


it which serves two purposes. In the first 
place it acts as a guide when the seat is 
ground, and in the second place, this lip or 
projection on the disc prevents the cutting 


SECTION OF HANCOCK GLOBE VALVE, SHOWING 
AMPLE AREA, 


of the seat by the wire drawing of the 
steam when the valve is cracked or slightly 
open. 

Again, when the va!ve is slightly raised 
from its seat, with the lip entering slightly, 
it allows the escaping steam to clean the 
seat, so that when the valve is seated again 
all dirt and foreign matter has been washed 
or blown completely off the seat. This is a 
most important feature, as experience has 
fully demonstrated that when the Hancock 
valve begins to leak it requires a very little 
regrinding to make it tight. This is accom- 
plished so easily that a tight valve can be 
maintained for a long time with extremely 
little labor and expense. 

The bonnets of. these valves are made 
with a long thread engaging the body of 
the valve, and the shoulder on the bonnet 
is made narrow. By means of this narrow 
seat on the shoulder, it is possible to keep 
the bonnet tight, and when it is desired to 
unscrew the bonnet, it can be easily done. 
This is a decided improvement over the 
form of bonnets having a wide shoulder 
bearing upon a wide surface on the top of 
the body of the valve. 

When it is necessary to regrind the valve 
to its seat, the bonnet is removed and the 


REZ, 
Y | 
| 
YY 
YUE 
\\ 
— \S 
— 
N 


THE 


XIV 


disc nut unscrewed from the disc, and a 


piece of wood can be inserted in the disc, 
enabling it to be ground perfectly as the 
projection on the disc guides it, it not be- 
ing necessary to have any special regrind- 
ing tools for this purpose. 


TEE HANDLE OF HANCOCK VALVE. 


The tee handle on tiie Hancock valve has 
proved to be so much more efficient in open- 
ing and closing that it has become popular 
among the users of these valves, and the 
demand is so universal that all valves sent 
out are equipped with the tee handle. Its 
advantages are especially apparent on steam- 
ships, where there are a multiplicity of 
valves and economy of space is necessary. 

The illustration shows the peculiar meth- 
od of attaching the tee handle. The hole in 
the handle is made tapering with one side 
flat, and the spindle of the valve is also 
made tapering with one side flattened to re- 
ceive the handle, the tee handle being held 
on the spindle by means of a nut. The 
flattened side holds the handle rigidly in 
its place, and the taper enables the handle 
to be drawn tightly to the spindle, so en- 
tirely avoiding the great annoyance of the 
handles or wheels working loose, which 
happens when they are attached by the old 
means of a square only. 

In order that the valve seat may be hard 
and durable, the body is made of a spe- 
cially hard and tough mixture. The discs 
are made of a special mixture which does 
not contain any zinc. The spindles are all 
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made of Tobin bronze, experience having 
demonstrated that a Tobin bronze spinille 
working in a special composition bonnet 
will not cut under the highest steam prvs- 
sures, 

The Hancock globe, angle, 60° and cross 
valves are made screwed and 
flanged in sizes up to 3 inches, 
and are of one standard ony, 
for all pressures. Under actual 
test, the bodies of these valves 
will stand a pressure of 4,000 
pounds per square inch with- 
out breaking, and it is guar- 
anteed that each and every oe 
of them has been tested with 
1,000 pounds water pressure 
and found tight before leaving 
the manufacturer’s works, and 
that they will stand 500 pounds 
steam pressure. 

These valves are made by 
the Hancock Inspirator Co., 
whose general office and 
salesroom is at 85-87-89 Lib- 
erty Street, New York, and 
who will be pleased to sup- 
ply further information on request. 


Jeffrey Hammer Pulverizer. 


HE manufacture of the hammer type of 
pulverizer has recently been taken up 
by the Jeffrey Manufacturing Company un- 
der the Schoellhorn-Allbrecht patents. One 
of the accompanying illustrations shows 
the pulverizer with its interior or crushing 
parts; the other shows the sectional screen 
frame, which is one of the special features 
in this machine. 

This pulverizer is designed for crushing 
and pulverizing substances such as coal, 
clay, shale, rock, and many other materials, 
and it is claimed to be the simplest machine 
of its kind made. Among its strong features 
are its simple beater hammer, its “V” shape 
bar screening surface, its simple adjustment 
of the beater arms to accommodate wear, its 
substantial dust-proof pillow blocks, and its 
top-feed hopper, which insures large capac- 
ity and permits material to be partly crushed 
while in suspension. 

The accessibility of its inner parts is also 
one of its strong points. The taking off of 
the rear plate and the hand-hole plates on 
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the side of the machine make it possible to 
change the beater arms as well as the screen- 


ject can be had by addressing the Jeffrey 
Manufacturing Co., Columbus, O. 


JEFFREY HAMMER PULVERIZER. 


ing when necessary. The screening surface 
is made up in sections, so that it is the work 
of but a few moments to take out or change 
from one size mesh to another. 

Many of these machines are in use, so 
there is no experimental period to be gone 
through with. This pulverizer is made in 
many sizes to suit the various requirements ; 
for instance, in coal the capacity varies any- 


SECTIONAL SCREEN FRAME OF JEFFREY 
HAMMER PULVERIZER. 


where from fifty to one hundred tons of 
coal per hour, depending entirely upon the 
degree of fineness. In pulverizing material 
such as rock its capacity is anywhere from 
ten to twenty-five tons per hour. 

The Jeffrey Company make free crushing 
tests for interested parties, thus demonstrat- 
ing, before sale, what the machine is capable 
of doing. Complete catalogue on this sub- 


The Air Compressor Plant of the Homestake 
Mining Company. 

OMPRESSED air has long been recog- 
nized as a powerful factor in eco- 
nomical mine operation, and in the Home- 
stake Mine, at Lead, South Dakota, its pos- 
sibilities have been developed to the utmost. 
As is eminently fitting, this mine, which is 
said to be the greatest gold producer in the 
world, has in its power plant the largest air 
compressor in the world, and this giant must 
receive the first mention in the list of ma- 
chines on the Homestake lode. It is located 
at the Ellison shaft and is a cross-compound 
condensing two-stage Corliss machine, built 
by the Ingersoll-Sergeant Drill Company. 
The high- and low-pressure steam cylinders 
have a diameter of 32 and 60 inches, respec- 
tively, the air cylinders are 52%4 and 32% 
inches in diameter, and the stroke is 72 
inches. At rated speed of 50 revolutions per 
minute, the free-air capacity is 9,000 cubic 
feet per minute, this volume being sufficient, 
under average conditions of mine work, to 
operate 125 rock drills. The steam pressure 
is about 130 pounds. The exhaust steam is 
received by a Wheeler surface condenser, in 
connection with a cooling tower. The well- 
known Ingersoll-Sergeant piston inlet valve 
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is used on both high- and low-pressure air 
cylinders, between which a horizontal inter- 
cooler is placed in the air circuit. The total 
weight of this huge compressor with its ac- 
cessories is about 300 tons. It is placed be- 
side the great Ellison hoist, the mountain 
being blasted out to make space for the en- 
gine room. 

The output of this great machine is used 
exclusively for operating machine drills in 
the underground workings, and it is assisted 
by two smaller machines, built by the same 
maker and both of Corliss type, with piston 
inlet valve. One of these machines, located 
at what is known as the Old Abe shaft, is a 
duplex machine, with steam cylinders 24 


two-stage air end. This is one of the small- 
est machines equipped with the piston inlet 
valve, and the contrast between it and the 
large machine adjacent is striking. The 
smaller machine has a stroke of 12 inches, 
its steam cylinders are 10 inches in diame- 
ter, high-pressure air cylinder 10% inchies 
in diameter, low-pressure 16% inches. At 
rated speed of 160 revolutions per minute 
the piston displacement is 444 cubic feet of 
free air per minute. The air from this com- 
pressor is used in the cylinders controlling 
the starting, stopping, reversing and braking 
of the Ellison hoist. In this engine room is 
located a straight-line high-pressure com- 
pressor of the same make furnishing air at 


INGERSOLL-SERGEANT AIR COMPRESSOR AT HOMESTAKE MINE, 


inches in diameter. air cylinders 26% inches ° goo pounds pressure to charge the storage 


and a stroke of 60 inches. Its capacity in 
free air is about 4,400 cubic feet per minute. 
The other compressor is at the Highland 
shaft, and is of the same type as that just 
described. Its stroke is 42 inches, the air 
cylinders are 22% inches and steam cylin- 
ders 20 inches in diameter. At rated speed 
its free air capacity is about 2,690 cubic feet 
per minute. These two compressors, to- 
gether with the giant at the Ellison shaft, 
are operating over two hundred Ingersoll- 
Sergeant rock drills in the mine workings. 
In the hoist room at the Ellison shaft, not 
far from the largest compressor, is installed 
a small Ingersoll-Sergeant Class “GC” com- 
pressor, with duplex steam cylinders and 


tanks of a locomotive used in hauling ore 
cars between shafts and mills in the surface 
workings. 

For various purposes in the mills and sur- 
face workings two other air compressors of 
Ingersoll-Sergeant make are installed. These 
are both of Corliss type, with piston inlet 
valves. The sizes of these machines are 12 
and 16% inches, with 36-inch stroke, duplex 
type, and 12 and 18% inches by 36 inches, 
half duplex. Their combined capacity in free 
air is about 2,100 cubic feet per minute. 

Further particulars regarding this inter- 
esting plant may be obtained from the In- 
gersoll-Sergeant Drill Co., of 26 Cortlandt 
Street, New York. 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. But as the 


information is necessarily obtained from those who offer the appliances for sale, it is proper 


to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Jessop’s High-Speed Steel. 
HE ever-present problem of increas- 
ing manufacturing capacity and effi- 
ciency has brought about a widespread in- 
terest in high-speed steel. Although a.com- 
paratively new development in tool steel 
making, this prod- 
uct is now far 
past the experi- 
mental stage, and 
must be reckoned with by every manufac- 
turer who aims to keep abreast of the mar- 
velous progress that has been made in the 
manufacture of machine tools during the 
past decade. 

But in adopting a brand of high-speed 
steel for his particular purpose, the manu- 
facturer must use as great care as in select- 
ing carbon steel—since the composition and 
working properties of each brand differ, 
and give very different results. 

In every quality necessary to the produc- 
tion of high-speed tools, Jessop’s “Ark” 
high-speed steel has fairly won a_pre- 
eminent rank. This celebrated firm (estab- 
lished in 1774) claim to have improved 
upon all existing methods of producing 
this grade of steel, and now offer an ar- 
ticle that gives truly astonishing results— 
because the tools can be operated at three 
to five times regular speed. In fact, there 
are few lathes that can be worked fast 
enough to do full justice to this steel. 

The tools “stand up,” and no matter how 
hot they may become, they will go right 
on cutting without danger of injury to the 
steel. 

Jessop’s “Ark” high-speed steel is guar- 
anteed to be of uniform quality—it never 
varies. Results obtained to-day can be 
obtained to-morrow or next week. It is 


equally good for light or heavy work— 
from the largest milling cutters to small 
tools in holders. 


The firm invites inquiries regarding the 
working properties of steel for any given 
purpose; and they carry a full stock of this 
steel at the main warehouse in the United 
States. Address Wm. Jessop & Sons, Ltd., 
gt John Street, New York. — 


“A BC” Vertical Engine with Automatic 
Lubrication. 
HE illustrations presented herewith 
show a new vertical steam engine 
which possesses unique features of merit. 
It is fully enclosed, thus preventing foreign 
matter from getting into the working parts, 
yet the latter are easily accessible upon the 
removal of the enclosing plates, by simply 
turning a milled hand nut and lifting out. 
The most remarkable feature of the en- 
gine is its oiling system. Automatic lubri- 
cation of engines has been one of the de- 
tails very slow in development. Up to the 
present time it has been confined almost 


BC” VERTICAL ENGINE. 
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entirely to the splash system, which is sel- 
dom thoroughly effective, and for vertical 
double reciprocating engines is often unre- 
liable. 

Such attention as this detail has received 
has been applied to large horizontal engines, 
which are less likely to prove annoying 
through defective lubrication than are the 
small high-speed, vertical engines. 

In this engine frictional surface runs in 
oil, there being no positive contact between 
metals. 

The oiling is done by the engine itself, 
and instead of a drop or two a minute each 


PHANTOM VIEW “A B C” ENGINE. 


bearing has a stream of oil. By referring 
to the “phantom” illustration the opera- 
tion can be easily traced. An eccentric K 
on the shaft actuates the plunger L of the 
oil pump A, forcing the oil up through the 
tube B into the small strainer C. From 
C it drops into an oil box through the bot- 
tom of which four tubes project. In one 
side of each of these tubes there is a slot, 
so that when the oil box contains only a 
small amount of oil, each tube can take its 
proper proportion. If the box is full all 
the tubes get more oil in proportion to the 
increased height. 

Two of these tubes, F and one on the 
opposite side, not lettered. apply oil to the 


crosshead guides, the oil dropping into a 
small oil trough G, from which it runs inte 
the bearing through a small oil hole. The 
crosshead pin is supplied by the tube 
marked E; the oil drops into the cup HI 
and fills the cavity between the bolt and 
inside of crosshead pin and the oil grooves 
The oil dripping from the crosshead i 
caught in two pans attached to the inside 
of the covers. From these oil pans it runs 
down the inside of the cover, dropping 
into a cup in the top of the main bearing 
cap. Instead of oil grooves at the top and 
bottom of the main bearing, as ordinarily 
made, in this system the bearing is cut 
away at the joint. When the train from 
the connecting rod is up, the oil is carried 
to the bottom of the bearing; but when the 
load is reversed, there are no oil grooves 
to carry away this oil. The crank pin is 
oiled through the tube marked D. This 
tube discharges into a crank oil ring in- 
side the eccentric K which in turn dis- 
charges into the crank-pin oil tube, and 
flows across the crank-pin bearing. The 
crank-pin oil ring in addition to its inde- 
pendent supply catches the drip from one 
end of the main bearing. The eccentric is 
oiled by the drip which it catches from 
the other end. Not the least difficulty has 
been experienced in catching the oil thrown 
off the eccentric strap and the splash from 
the crosshead has been equally easy to take 
care of, the outside of the engine being 
absolutely free from oil. A portion of the 
oil as it drips back into the bottom of the 
-frame falls upon an oil filter where it is 
thoroughly cleaned and purified. The large 
base gives the oil an excellent opportunity 
to cool and settle. 

In their own shops the manufacturers 
have been experimenting with this engine 
for some two years past, and in connection 
with their experiments relate a novel ex- 
perience. An engine was adjusted and filled 
with oil; after four months no readjustments 
of any character had been made, and no oil 
added except to fill the sight feed cylinder 
lubricator. The engine has been operating 
from fourteen to sixteen hours per day 
driving a blower, and after, the lapse of 
over four months needed no readjustment 
or fresh lubricant, and was running’ almost 
as noiselessly as at the first. 
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it will, therefore, readily be seen that 
this engine is particularly valuable for use 
where continuous operation is required or 
peculiarly heavy duty is imposed upon the 
engine, as in driving blowers, dynamos, 
pumps, and similar apparatus. 

Further information can be obtained from 
the designers and builders, the American 
Blower Company, of Detroit. 


The “Little Gaint” in Coal Mining. 


N rock work encountered in sinking 
shafts and driving drifts and slopes in 
American coal mines, the “Little Giant” 
rock drill is capable of doing the greatest 
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so modilied their standard rock drill that 
they are now offering, in the “Little Giant,” 
a drill which is specially adapted to coal 
mining; and its effectiveness in this work 
is securing its rapid introduction in every 
principal coal-mining region in the country. 

We present an illustration of the “Little 
Giant” at work in a mine in the West; and 
the chief points which distinguish the ma- 
chine from all others employed for like 
purposes, are as follows: It muds well, 
i. e., the drill throws the mud out of the 
hole at each stroke, enabling the drill to 
cut fresh ground; the positive valve move- 
ment insures certain operation when steam 
or air is admitted, without dependence upon 
close fits or clean parts; it allows of a vari- 


A LITTLE GIANT DRILL AT WORK IN A MINE NEAR BUTTE, MONTANA. 


amount of work with the greatest economy 
of maintenance. The construction of this 
drill fits it particularly for drilling in ail 
kinds of rock throughout the coal fields as 
well as in mines producing metal ores. To 
meet the exact requirements of coal miners, 
the Rand Drill Company of New York have 


ation in design between the up and down 
stroke, thus economizing steam and increas- 
ing the working capacity of the machine; 
the clean and sharp cut-off is the principal 


cause of its steam or air economy; ‘the 
whole mechanism is so simple and direct 
that there is never any difficulty in running 
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at any desired speed; and there is no waste 
of power (due to leakage) after long and 
constant use. 

The Rand Drill Company, 128 Broadway, 
New York City, will be pleased to supply 
descriptive matter, illustrations, and de- 
tailed information as to the profitable use 
of this drill in coal mining particularly, as 
well as its past performances in other drill- 
ing work. 


New Feed-Water Heater. 


ee the new problems and opportu- 
nities presented by the recent commer- 
cial development of the steam turbine is the 
application of the auxiliary equipment in 


adapted to plants where the steam turbines 
are operated in connection with surface 
condensers, although this method is also 
applicable to plants where surface condens- 
ers are used in connection with recipro- 
cating engines. 

1 is the main steam turbine taking steam 
through the pipe ta from the boiler; 2 is 
the exhaust pipe from the turbine to con- 
denser ; 3 is the surface condenser receiving 
the exhaust from 2; 4 is a pump taking 
cold water through suction pipe 4a and 
forcing it through pipe 4b into the con- 
denser to condense the exhaust steam 
therein, 4c is the discharge for the circula- 
ting water from the condenser; 5 is an 
auxiliary engine driving a pump, 6, for 


HARRISON 


plants operated by turbines. The Harrison 
Safety Boiler Works of Philadelphia have 
paid special attention to the adaptation of 
the Cochrane heaters to such plants, and 
they have developed some features in these 
installations which should prove of consid- 
erable interest to engineers. The accom- 
panying illustration shows an approved 
method, designed by them and covered by 
letters patent, for heating and regulating 
the boiler feed water, and is particularly 


FEED-WATER HEATER. 


drawing the condensation of the steam 
from the condenser and delivering it to the 
open heater through the pipe 6a; 5a is the 
exhaust pipe from this auxiliary engine 
joining the exhaust 5b from 4; 7 is a Coch- 
rane feed-water heater receiving the ex- 
haust from the auxiliaries through the oil 
separator 8; 9 is a pump taking the feed 
water from the heater through the pipe 10 
and discharging it to the boilers through 
the pipe 11. The exhaust from this pump, 
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joining the other auxiliary exhaust, enters 
the separator 8; 12 is the supplementary 
cold water feed supply emptying into the 
condenser, 3, to make up any difference be- 
tween the quantity of the condensation of 
ihe steam and the amount of water required 
by the boilers. The supplementary water is 
controlled by the valve, 13, according to 
the level of the water in the heater, 7 (this 
valve is automatically closed or opened by 
the float and connecting mechanism); 14 
is an air pump exhausting air from the 
condenser 3 through the pipe, 15 (in cases 
where this pump is steam driven the ex- 
haust also enters the separator, 8); 16 is 
the exhaust from the heater to the atmos- 
phere and is provided with a back pressure 
valve 17; 18 is an air pipe leading into the 
condenser and provided with the air valve, 
19, for passing to the condenser the air 
which is liberated from the water by heat- 
ing it in the heater. By this means the air 
in the heater is disposed of without permit- 
ting the escape of steam. 

Should there be more exhaust from.the 
auxiliaries than can be condensed in the 
heater, the pressure increases until it is high 
enough to open the back-pressure valve, 17, 
and allows the surplus to escape to the at- 
mosphere. It often occurs, however, that 
the steam from the auxiliaries is insuffi- 
cient to heat the feed water to the tempera- 
ture of the steam itself. In order to cover 
such cases the pipe 20 is carried to the 
heater from such a point of expansion in 
the turbine as will insure the least loss of 
effectiveness with the greatest potentiality 
for the purpose of making up any possible 
deficiency in the auxiliary exhaust. In the 
pipe 20 is placed an automatic throttling 
valve, 21, so adjusted that the pressure of 
the steam when it enters the heater shall 
be below the pressure at which the back- 
pressure valve 17 is set. Thus the supply of 
supplemental steam from the turbine de- 
pends upon the pressure in the heater, and 
is regulated by the needs of the heater it- 
self. 

The operation of this novel arrangement 
has important advantages. In addition to 
all of the condensation of the main exhaust 
being utilized in the heater, the supple- 
mentary cold water is automatically regu- 
lated and supplied, and is partially heated 
in the condenser by the utilization of the 
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latent heat in the main exhaust. All of the 
exhaust from the auxiliaries is utilized up 
to the point where they provide more ex- 
haust than is required in the heater, and 
should the supply fall below the maximum 
quantity required it is automatically sup- 
plemented by steam in the manner already 
described. The boilers are furnished with 
water at a uniformly high temperature, 
there being no sudden fall in the tempera- 
ture due to variations in the quantity of 
steam available for heating the water or in 
the quantity of the supplemental cold water 
required. The methods by which these de- 
sirable results are obtained are single, posi- 
tive and entirely automatic. 

It will be seen that in a plant in which 
this method of heating and regulating the 
boiler feed supply is used the auxiliaries 
are of the independent, steam-driven, non- 
condensing type. The manner in which the 
exhaust from these auxiliaries is utilized, 
however, makes them far more economical 
than the turbine or main engine run con- 
densing, even though the latter may show 
an efficiency of 15 per cent. or better. If 
the auxiliaries were run condensing they 
could not exceed and probably would not 
equal this efficiency of I5 per cent., but 
when operated in the manner described 
above, their €fficiency is practically too per 
cent. for all of the heat in the steam which 
is not converted into work or accounted 
for by losses from radiation, etc. (and these 
quantities would be identical whether the 
auxiliaries were run condensing or non. 
densing) is utilized in heating the feed 
water and turned back into the boilers. 
This efficiency of 100 per cent. compares 
with the absolute loss of 85 per cent. which 
must occur if the auxiliaries are run con- 
densing and the heat in the exhaust dissi- 
pated and wasted in the condensing water. 


The Johnson Patent Arch Plate. 

HE Johnson patent arch plate for fa- 

cilitating the work of repairing and 
rebuilding furnace door arches. is shown 


in the accompanying illustration. The 
arch plate when in use is attached to the 
ram of the charging machine. The fur- 
nace door is raised out of the way and the 
charging machine inserts the plate in the 
charging opening of the furnace, holding 
it there in proper position until the repairs 
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are completed, when it is withdrawn and 
detached from the ram of the charging 
machine. 

The arch plate serves, first, as a shield 
against the heat from the interior of the 
furnace, thus enabling the work of repair- 
ing the-arch to be carried on without shut- 
ting down the furnace. In repairing arches 
without this device, it is necessary to build 
up a temporary protecting wall or bulk- 
head of brick; and on account of the heat, 
this must be done with long handled tools, 
making the process both awkward and te- 
dious, as well as expensive, as it necessarily 
delays the operation 
of the furnace. All 
this is obviated by the 
use of the Johnson 
arch plate, and the re- 
pairing greatly facili- 
tated. 

This arch plate also 
serves as a form on 
which the arch can be 
quickly relaid, sup- 
porting the arch dur- 
ing construction. The 
flange acts as a stop 
for the bricks in lay- 
ing the arch. 

The Johnson arch 
plate is made of cast 
steel, and hence is a 
permanent appliance 
which can be utilized 
on short notice, so 
that work which 
would ordinarily re- 
quire hours in the old way, can, by using it, 
be done in a small fraction of the time, while 
the charge of steel is being melted down, 
and without any delay to the furnace. 

The Wellman-Seaver-Morgan Company, 
of Cleveland, who are the sole manufac- 
turers of the Johnson patent arch plate, 
publish bulletins giving full details of its 
performance in actual use, and will be glad 
to send the same to all inquirers, free of 
charge. 


Compressed Air Plant at St. Louis. 
HE compressed air power plant at the 
Union Terminal Station at St. Louis 
is of note because of the diversity and ex- 
tent of the applications of air power. It 


is a good example of the central compressed 
air-power plant—the fruit of the present 
tendency towards centralization of power. 

The compressing plant proper is in the 
main power house of the terminal and con- 
sists of two duplex steam-driven two-stage 
air compressors built by the Ingersoll-Ser- 
geant Drill Company, New York, of the 
type known as Class “GC.” The power of 
each compressor is about 350 horse power, 
and at the rated speed of roo revolutions 
per minute the free air capacity of each 
unit is 2,180 cubic feet per minute. The 
steam pressure applied is 150 pounds and 
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air is delivered to the center of distribution 
at a pressure of 85 pounds. The steam 
cylinders of the compressors are 18 inches 
in diameter; air cylinders 32% and 20% 
inches in diameter; the stroke is 24 inches. 
The machines run non-condensing and a 
distinctive feature is the piston inlet valve 
which is applied on both high- and low- 
pressure air cylinders. 

Cool air is led to the compressors from 
outside the engine room through a supply 
conduit and the air discharge is delivered 
to twin receivers in a cooling house or 
tower outside the main building. The air 
from these primary receivers passes through 
a system of secondary receivers, headers 
and cooling tubes, which reduces the tem- 
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ENGINE ROOM IN THE POWER PLANT OF THE ST. LOUIS RAILWAY TERMINAL STATION. 


perature to that of the outside air and con- 
denses all moisture, which collects in the 
receivers and is removed through drain 
cocks. The perfection of the cooling and 
drying process will be appreciated when it 
it stated that only once or twice in the 
most extreme weather has it been neces- 
sary to inject alcohol into the air pipes to 
prevent freezing of the delicate valve mech- 
anisms of the switch and signal system. 

The applications of the air power are 
those common to all railway, shop and yard 
service. From the cooling house, which is the 
center of distribution, five main pipe lines 
radiate. ‘The distances to which power is 
transmitted range from 1,800 to 5,000 feet ; 
five distinct yards being served from this 
central plant. 

Among the applications of the air may be 
mentioned the following: pneumatic tools, 
hoists and jacks in the various shops and 
yards; charging the brake reservoirs of sta- 
tionary trains; cleaning cars and car fit- 
tings; pneumatic dispatch tube systems; the 
operation of air engines for a variety of 
purposes, among them direct connected gen- 


erating sets supplying current for the elec- 
tric signal system; Shone ejectors or dis- 
placement pumps handling the seepage 
water in the terminal subway; direct-acting 
bilge pumps in the accumulator pit of the 
hydraulic elevator system; and a pneumatic 
switch and signal system controlling the 
train movements of the entire terminal or- 
ganization. 

The electro-pneumatic switch and signal 
system was installed by the Union Switch 
& Signal Company and its extent will be 
realized when it it said that during the Ex- 
position traffic the number of trains han- 
dled each day in the terminal averaged be- 
tween 500 and 550, aggregating 2,000 to 
2,500 cars. This means the passenger traffic 
only, and does not include the freight serv- 
ice which passes over the terminal track- 
age. At the main terminal station alone 
the number of signals is 284, the number 
of switches 157, and the number of bridges 
20. In addition there are in the Fourteenth 
Street, Twenty-third Street and Grand Ave- 
nue yards probably an equal number of 
switch and signal appliances. 
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Northern Motors in Paper-Mill Work. 
OTABLE among the numerous elec- 
trically driven paper mills now oper- 
ating in the United States is the plant of 
the Consolidated Water Power and Paper 
Company, of Grand Rapids, Wis. Chief in- 
terest centers, of course, in the big variable- 
speed motors operating the paper machines, 
but there are numerous other individually 
driven machines in the plant. 

Electric motor drive in the plant of the 
Consolidated Water Power and Paper Com- 
pany is a business proposition, pure and 
simple. With the abundance of power at 
hand the company could afford to stand the 
losses of power transmission due to all-belt 
transmission. Convenience was an impor- 
tant factor in the planning of the mill, the de- 
signer holding forth for the constant econo- 
mies obtained by the convenient arrange- 
ment of machines and departments to se- 
cure reduction in labor costs. The mill is 
laid out on modern lines, the raw material 
entering the plant at its upper end, and 
emerging at the shipping platform at the 
lower end. 
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All conveyors, barking and “wet” ma- 
chines, Fourdriniers, fans, and the machine 
shop are direct connected to motors. The 
grinders, heaters and Jordans, however, 
are arranged on the turbine shafts. 

This plant is a decided triumph for direct- 
current motor drive in paper-mill work. The 
dynamos and motors installed are potent 
factors in an increase of output, owing 
largely to the convenience of operation se- 
cured. 

Further information regarding this very 
interesting installation will be furnished by 
the Northern Electrical Manufacturing Co., 
Madison, Wis. 


Pumping Tar and Other Heavy Liquids. 
N many industries ic is necessary to force 
heavy, viscous liquids through pipes. 
‘This involves difficulties not encountered in 
ordinary pumping, and requires machinery 
of special design and construction. When 


the liquid is heavy but not adhesive, as in 
the case of heavy oils, the action can be 
made fairly satisfactory and efficient by 
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PUMP FOR TAR OR OTHER HEAVY LIQUIDS. 


enlarging the valve openings, making the 
parts of the pump heavier, and so arrang- 
ing the passages of the pump that there is 
little liability of choking or clogging. When, 
however, the liquid .s a fluid at high tem- 
peratures, but becomes a gelatinous adhesive 
paste or a rubbery solid, clinging t all sur- 
faces and choking openings through which 
it should pass, as the temperature is low- 
ered, a design differing materially from the 
ordinary pump must be used. 

Gas tar has a number of characteristics 
rendering it exceptionally difficult to pump. 
Its condition varies from a solid to a pene- 
trating fluid within a small range of tem- 
perature. Two pumps which have proved 
very efficient in lifting and forcing gas tar 
were installed a short time ago at the plant 
of the Maryland Steel Co., of Sparrows 
Point, Md. One of the illustrations shows 
the pumps in position, the one in the fore- 
ground being idle and the one in the back- 
ground working under its normal load. 
They were built by the Deane Steam Pump 
Co., of Holyoke, Mass., and are of the stand- 
ard triplex type of that company, fitted with 
ball valves peculiarly adapted to this serv- 
ice. The exclusive use of gate valves in 
the piping system is also interesting. A 
very flexible power connection is obtained 
by the use of the Renold silent chain and 
a four-pole, alternating-current, 3-horse- 


power motor. The gearing consists of an 
18-tooth pinion running at 950 revolutions 
per minute and a 120-tooth wheel running 
at 142 revolutions per minute. The chain 
used has links 34 inches wide and 1% inches 
long. It transmits the 3 horse power gen- 
erated at 950 feet per minute, giving an ex- 
cellent efficiency when the service is con- 
sidered. 

A liquid peculiarly difficult to handle is 
oil-refinery tar, which is usually very hot 
when it reaches the pump. There is a large 
percentage of suspended particles of various 
sizes present in this tar and also a certain 
amount of unrefined paraffin. The tar is 
sometimes heated to a temperature of 300 
degrees; but quickly cools off if not prop- 
erly handled, and coats the retaining valves 
and walls with layers of an adhesive sub- 
stance closely resembling finely divided par- 
ticles of coke. To overcome the difficul- 
ties the ordinary pump arrangement and de- 
sign is materially changed. 

Another illustration shows a specially de- 
signed pump installed by the Deane Com- 
pany for handling oil-refinery tar at the 
works of the Atlantic Refining Co. in 
Philadelphia. By a new arrangement, ex- 
ceptionally large valve areas are made avail- 
able, the valves being designed to permit 
the passage of the substance pumped with 
the least possible frictional resistance. The 
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suction, discharge and pulsation chambers 
can be taken apart without unnecessary ex- 
penditure of time or labor, and each is in 
a position where it can be readily reached 
for cleaning. The pump is of the triplex 
type, as shown in the illustration, and is 
fitted with ball valves, which thorough test 
has proved best adapted for the passage of 
heavy substances. There are a number of 
large hand holes for cleaning the valves. 
The illustration shows the rigid cross-head 
guide system and the strong design of the 
chambers, rods, pistons and bearings. 

Machinery which will pump these ad- 
hesive oils and other similar substances can 
be used in many industries, and will save 
the laborious processes by which this class 
of work is generally accomplished. 

Further particulars regarding this pump- 
ing machinery will be furnished on request, 
by the Deane Steam Pump Co., of Holyoke, 
Mass. 


The Measurement of the Gases. 
WO pyrometers worthy of attention 
have recently been put on the market. 


They are the Queen mercurial pyrometer 
and the Queen electrical pyrometer, con- 
structed by Queen & Co., Philadelphia, for 
measuring the temperatures of flue gases, 
although they are made in such convenient 
forms that they will measure accurately any 
temperatures that come within their ranges. 


The makers claim that by a special 
process in the manufacture of the mercurial 
pyrometer they have eliminated any pos- 
sible change of the scale from constant use 
at high temperatures. This form of py- 
rometer will measure all flue gases up to 
1,000° Fahrenheit, and owing to its sensi- 
tiveness it is much more desirable than the 
old form of metallic pyrometer. 

The proper regulation of the temperature 
of flue gases by means of the pyrometer 
will cause a saving in the coal bill of at 
least ten per cent. Another application to 
which the pyrometer is put is its use for 
measuring and regulating the temperatures 
in core ovens. Few realize how much bet- 
ter results are obtained when cores are 


baked at a proper and uniform 
temperature. 

For temperatures over 1,000° 
Fahrenheit an_ electrical py- 
rometer is used. The Queen 
pyrometer will measure up to 
the fusing point of platinum, 
3,200° Fahrenheit. The feature 
of this pyrometer is that it will 
record the temperatures at a 
distance,, so that the chief en- 
gineer may sit at his desk and 
read the temperatures of the 
stack. 

The Queen electrical pyrom- 
eter involves the same prin- 
ciples as the Le Chatelier py- 
rometer: that is, the measure- 
ment, by a very sensitive d’Ar- 
sonval galvanometer, of the 
current of electricity generated 
when the junction of a thermo- 
electric couple is heated. The 
galvanometer, or pyrometer 
proper, is in reality a_ milli- 
voltmeter, absolutely dead 
beat, arranged in a_ portable 
form for carrying from place 
to place. 

The thermo - electric couple 
consists of one platinum wire 
and one platinum rhodium 
wire fused together and pro- 
tected by suitable porcelain 
and iron tubes. It is con- 
nected to the pyrometer by 
two ordinary insulated wires, 
no batteries being used. The 
pyrometer is of such high in- 
ternal resistance, that any 
change in the length or tem- 
perature of the connection has 
no appreciable effect on the 

reading. 

A feature of the pyrometer is its portabil- 
ity; it can safely be carried or shipped with 
only ordinary precaution. Its accuracy is 
guaranteed by the manufacturers to be 
within one per cent. and not to change with 
constant use. 
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New Processes and Appliances 


The matter here published is not paid for, nor can it be classed as advertising. 


But as the 


information is necessarily obtained from those who offer the appliances for sale, it is proper 
to say that the manufacturers, rather than ourselves, are responsible for the statements made. 


Protection of Steam Superheaters. 

SOURCE of expense in the operation 

of superheaters, when placed in the 
direct path of the products of combustion, 
is the burning of the superheater tubes. 
Hitherto the methods employed to over- 
come this have been the protection of the 
tubes by flooding with water, or by divert- 
ing the hot gases by means of dampers. 
The practice of flooding with water is ques- 
tionable on account of the impurities in 
the water, more generally existing than 
not, which will scale up the tubes. Super- 
heater tubes cannot be cleaned as is the 
case with boiler tubes, and it is therefore 
only a question of time when the coating 
of scale will be thick enough to cause over- 
heating and consequent damage. Another 
objection to the use of water is the skill 
required to be exercised in flooding and 


draining at the right time to avoid water 
hammer. As regards the use of dampers, 
they are exposed to great heat and will 
become warped and inoperative. A third 
method has lately been devised—overcom- 
ing these objections and raising no others 
—by means of which the superheater tubes 
attached to any one boiler are supplied 
with saturated steam from the other boilers 
for the purpose of protecting the tubes 
when raising steam, or should a part of a 
battery be suddenly shut down for any 
reason. This is accomplished by running 
an auxiliary steam main connecting with 
the steam space of each boiler and the in- 
let header of each superheater. By this 
means a constant circulation of saturated 
steam flows through every superheater, is 
superheated, and passes into the super- 
heated steam main. When fires are drawn 
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from any boiler the circulation of steam 
through the superheater attached thereto 
is stopped by closing a valve on the branch 
from the auxiliary main to the inlet header 
of that superheater. By this means the 
superheater tubes will remain clean, they 
cannot scale up any more than a line of 


steam pipe, and the operation is extremely 


simple, entailing as it does the opening of 
one valve in the auxiliary pipe to the boiler 
being brought into service as soon as the 
superheater tubes are warmed up sufficient- 
ly to prevent condensation. This valve 
should remain open until the fires are 
again drawn from that boiler. 

This system, which can be applied to 
any make of superheater that is directly 
attached to a boiler, entails very little ad- 
ditional expense, as the auxiliary main can 
be used also for pumps, etc., which are not 
usually designed for superheated steam. 
Further information will be gladly fur- 
nished to anyone interested by The Potter 
Separator Co., 39 Cortlandt St., New York, 
who are manufacturers of steam super- 
heaters and other steam specialties. 


A Special Boring Lathe. 
HE accompanying illustration presents 


an interesting machine brought 
through by The American Tool Works Co., 
Cincinnati—a 22-inch “American” lathe 
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with patent all geared head, pan, oil pump, 
turret, and special boring device. The en- 
tire screw cutting mechanism has been 
omitted on this machine, inasmuch as the 
lathe is primarily intended for roughing and 
boring, and the feeding mechanism, while 
of the same principle as that regularly in- 
corporated on the “American” lathes, is of 


a special nature. There are seven carriage 
feeds, ranging from .2 to..015, being scien- 
tifically graded for the greatest efficiency 
in that character of roughing and boring 
planned for this lathe by the customer. 
The geared head is of extremely simple 
-powerful and efficient construction. Only 
six gears are required to obtain four speeds 
through levers shown on the front. This 
simplicity of construction enables the gears 
to be made of very wide face, and large 
diameters, thus giving the entire mech- 
anism sufficient strength to transmit the 
maximum power delivered to the machine 
by a six-inch double belt. The four speeds 
obtainable through the head, in connection 
with a triple friction countershaft, supply 
twelve distinct speeds to the spindle, rang 
ing from”5 to 322 revolutions per minute. 

The carriage is fitted with plain block 
rest, which is provided with an interesting 
calipering attachment. This consists of a 
set of four adjusting screws, attached to 
the plain block rest after the manner of 
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eyebolts, each one falling, when desired, 
over into corresponding slots in the. yoke 
piece over the front carriage dovetail. By 
adjusting knurled locknuts on any of the 
four screws and dropping same into the 
slot, the travel of the cutting tool toward 
the center, and hence the diameter to be 
turned, is limited at pleasure. This attach- 
ment is very valuable in duplicate work, as 
adjustments can be made for duplicate 
turning of pieces with four shoulders. 

The hexagon automatic turret is of lib- 
eral size, with rapid and easy adjustments. 
It is provided with power feed, driven by 
sprocket chain from the feed rod, thus giv- 
ing fourteen feeds to the turret, ranging 
from .16 to .007. The worm is dropped out 
of mesh with the wheel by an improved 
trippii.g device, adjustable at will from the 
front of the machine. 

The turret slide has extra long bearing 
on the bed; the top slide has 24-inch move- 
ment, controlled by pilot wheel, and is sup- 
ported on the front end by an improved 
supporting shoe, which slides on the ways, 
and is firmly bolted to the end of the tur- 
ret slide directly under the cutting tool. 
It insures accurate alignment in boring, and 
has gibbed bearing both at the top and bot- 
tom of ways, thus preventing all spring in 
any direction. 

The drilling attachment is affixed to one 
of the faces of the turret, and is extremely 
valuable in boring operations. It consists 
of a symmetrical housing carrying miter 
gears which actuate a spindle with ball- 
bearing thrust, which carries the boring 
bar. The spindle is made to revolve from 
a separate overhead countershaft, as shown 
in the illustration, by means of universal 
joints connected by a telescopic rod, which 
thus compensates for any movement of the 
turret slide. The boring spindle revolves 
in the opposite direction to the main spin- 
dle on the head, an obvious advantage. The 
boring spindle has five rates of speed 
through the cone pulley on the counter- 
shaft giving proper gradation to obtain the 
best results in the boring for which the 
lathe is intended. Whenever it is desired 
to use another face of the turret, it may be 
revolved without disturbing the drilling at- 
tachment, due to the telescopic rod. The 
boring tool is provided with oil supply, the 
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same being drawn by an auxiliary pump 
up through the turret stem and boring bar 
The carriage has a similar oil supply to 
the turning tool. The pan beneath the bed 
catches all waste oil, which is returned to 
the machine repeatedly. The lathe is very 
heavy and substantial throughout, to adapt 
it to the unusually heavy strains which a 
lathe of this character must undergo. Fur- 
ther information will be cheerfully fur- 
nished by the makers. 


Changing to Motor Drive. 
O enable owners of belted machine tools 
to apply electric motor drive to their 
old equipment the Northern Electrical Man 
ufacturing Company, Madison, Wis., has de- 
veloped a multi-speed motor. The object 
is to provide a combination of electrical and 


A LATHE CHANGED TO MOTOR DRIVE. 


mechanical speed variation to sectre a com- 
pact, self-contained unit which can be ap- 
plied to the machine with but little change 
and at slight expense. 

This motor combines a Northern single 
voltage variable-speed motor of appropriate 
variation with a change gear box which 
supplements the motor variations. The ap- 
plication of the motor is very simple, and 
our illustration shows a representative drive 
accomplished by the use of this mechanism. 
The lathe headstock shown is that of an 
old Blaisdell engine lathe which was about 
to be discarded because it could not com- 
pete in productiveness with modern motor- 
driven machine tools. To accomplish the 
change the only alteration made in the ma- 
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chine was to remove the spin- 
dle-bearing caps. A_ simple 
saddle was designed to span 
the cone, to provide a support 
for the motor. The saddle re- 
places the bearing caps. The 
illustration clearly shows the 
method of drive. The cone 
was retained, and in order to 
apply a chain transmission a 
split gear was applied to the 
third pulley. This was driven 
from the armature pinion by 
means of silent chain. 

The Northern multi-speed 
motor enables machine-shop 
owners to put belted machine 
tools on a money-making basis, 
and makes it possible for them 
to compete with plants em- 
ploying new motor-driven ma- 
chine tools. The multi-speed 
motor affords an opportunity 
for machine-shop owners to 
demonstrate for themselves the 
advantages of individual mo- 
tor-drive by applying it to 
some old lathe or other ma- 
chine tool. The advantage of 
the Northern system is that the 
multi-speed motor can be operated from 
any ordinary two-wire single-voltage power 
circuit, and electrical variations as high as 
5 to 1 easily secured. Where a 5 to 1 elec: 
trical variation is accomplished the change 
gear enables a total variation of 15 to I. 
Bulletin No. 454 is descriptive of the multi- 
speed motor, and will be sent on request. 

Electric Motor Control. 

HE Rheocrat, shown herewith in half- 
tone, is designed to control the speed 

of electric motors, especially in the direct 
driving of machine tools and other machin- 
ery. The advantages claimed for this de- 
vice are wide and minute range of speed; 
uniform gradation of speeds; maintenance 
of motor speeds at all loads when adjusted 
to any given speed; maintaining of constant 
torque; economy of operation; adaptability 
to shop plants without extra wiring and 
additional generator sets; adaptability to 
standard designs of motors and machines 
already in use; ability to stand abuse under 
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ELECTRIC MOTOR CONTROLLER. 


severe usage; and low cost of maintenance. 

These important advantages are attained 
by new principles. Instead of introducing 
resistance in the armature circuit, a simple 
device makes and breaks the circuit, and the 
relative change between make and break 
‘which determines the amount of impressed 
electromotive force on the armature consti- 
tutes a voltage control through wide range, 
giving minute changes of speed. 

The Rheocrat permits of a range of 
speeds 34%4—1 to 5—1 depending in a meas- 
ure on the field range of motor. This may, 
in special cases, be extended to even 10 or 
12 to 1. One of the strong points claimed 
for the Rheocrat is that there is no jump 
from one speed to another, but a gradual 
acceleration or diminution of speed between 
the limits of the armature control; on the 
other hand any desired gradation in field 
control can be obtained in addition. 

Doubtless the greatest of all objections 
heretofore advanced against the system of 
armature control is the fact that at a given 
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speec, especially at a slow speed when a 
large amount of resistance has necessarily 
been interposed in the circuit, the speed 
varies widely under different loads. The 
Rheocrat, using no resistance, allows the 
motor to maintain practically constant speed 
under varying loads. 

The manufacturers of the Rheocrat, 
American Electric and Controller Co., 12 
Dey Street, New York, have issued a de- 
scriptive bulletin giving many details and 
the results of a practical demonstration of 
the device. It will be sent to inquirers on 
request. 


Instantaneous Record of High Temperatures. 

VALUABLE addition to the record- 

ing instruments made by Queen & 
Co., Inc., Philadelphia, is their new record- 
ing pyrometer for high temperatures. It 
is adapted to give a continuous record of 
temperatures up to 3,000° Fahrenheit. The 
galvanometer, especially designed for this 
purpose, is of the d’Arsonval type, and be- 
sides presenting the important feature of 
extreme sensitiveness, is absolutely dead 


beat. It is, moreover, not in the least af- 
fected by vibrations. The recorder is so 
arranged, that the pen traces on a chart 
the exact movements of the galvanometer 
pointer. In the clock which rotates the re- 
cording cylinder once in every twenty-four 
hours, an electric contact is made every 
minute, whereby an electro-magnet is ener- 
gized which clamps the pointer of the gal- 
vanometer. This, is turn, operates a relay, 
causing the pen to move up and down until 
it coincides with the reading of the gal- 
vanometer. The pointer then swings en- 
tirely free until the next contact is made. 
The recording device in no way impairs 
the accuracy or sensibility of the pyrometer. 
The thermo-electric couple consists of plat- 
inum and platinum-rhodium wires three 
feet long, enclosed in a porcelain protecting 
tube. Any desired length of wire will, how- 
ever, be furnished. The indicating instru- 
ment is graduated in millivolts and in de- 
grees of temperature. 

That the new Queen recording pyrometer 
is portable, and it gives a continuous record 
for the whole twenty-four hours, are points 


QUEEN RECORDING PYROMETER. 
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of too great importance to be overlooked. 
The makers Queen & Co., will furnish 
details of this and other pyrometers, upon 
request. 


Coaling Gas Producers. 
O provide the most efficient means for 
coaling a battery of gas producers is 
sometimes the most serious problem con- 
nected with their installation, especially if 


producers is high; (3) expensive machin- 
ery must be employed to distribute the coal 
over the entire length of the bin, and un- 
less this machinery is in duplicate there is 
risk of the coal supply running short; and, 
(4) daily records of coal used cannot be 
kept, nor can the amount charged to in- 
dividual producers be ascertained. 
These difficulties have been avoided in 
the arrangement recently installed by the 
Morgan Construction Company, 
Worcester, Mass., at the plant of 
the Lackawanna Steel Company 
in Buffalo, there being a battery 
of sixteen ten-foot producers in 


one line, gasifying 175 tons of 
bituminous coal per day. The il- 


! 
COAL BINS ; 
CAPACITY 280 TONS 


lustration on this page exhibits a 
cross section of the producer 
house. The coal is received in 
hopper bottom dump cars along- 
side and near the center of the 


plant. Underneath. the railroad 
track a large steel hopper is pro- 
vided to receive the coal as it dis- 
= charges from the cars and deliver 


DISTPIGUTING CRANE 
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ens || | it to the boot of a coal elevator. 
per | The coal is elevated by means of 
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COAL ELEVATOR 


a simple bucket elevator running 
vertically only and designed to 
discharge the coal into a central 
overhead bin having a capacity of 
340 tons. The entire coal supply 
is carried in this one bin and is 
distributed to the producers as 
required by a light traveling car 
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SYSTEM OF COALING GAS PRODUCERS. 


the plant consists of six or more units. 
The usual method employed is to build one 
long overhead bin or a series of smaller 
bins from which the coal is drawn through 
spouts at each producer. This plan pre- 
sents the following objectionable features: 
(1) Coal at any given part of the bins can 
only be used in the producer over which it 
rests; (2) the cost of construction of the 
bins distributed over a large battery of 


running under the central stor- 
age bin and over all the produc- 
ers. The distributing car or 
crane carries a fixed hopper of 
five tons capacity, resting on 
scales. boy operator, sit- 
ting in the cage of the crane, 
draws a_ lever and fills the 
crane tank from the central storage bin 
and discharges the coal as needed into the 
receiving hopper of the producer in lots of 
1,000 pounds or less. The crane tank car- 
ries 10,000 pounds. The beam of the scale 
is conveniently located in front of the 
crane cage, and exact coal records are 
readily made for each producer. The ar- 
rangement of large coal tank and distribut- 
ing crane makes it possible to utilize the 
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last pound of coal in any producer of a 
large battery and any additional gas units 
can be served without adding to the coal 
handling machinery, as one crane would be 
capable of serving about fifty producers. 
Over the same track on which the coal 
is received, and within a few feet of where 
it is dumped from the cars, a large ash 
reservoir is located, with a capacity of 
2,000 cubic feet. The ashes, which are col- 
lected by hand from the bottom of the pro- 
ducer, are deposited in a skip bucket, in 
which they are elevated to the overhead 
bin. The ashes are taken away in the same 
ears in which the coal is brought to the 
plant, thus saving a switch for each car of 
ashes removed. The entire equipment was 
built by Morgan Construction Company, 
Worcester, Mass., from its own designs. 


The Vertical Lathe. 


OR the purpose of handling heavy 
face-plate work of all descriptions, 
experience has demonstrated the superior- 
ity of the vertical mill over the horizontal 


face plate lathe. Not only is a more rigid 
frame, or bed, permissible in the vertical 
construction, and larger spindle sizes and 
greater power made possible, but the add- 
ed weight of the work resting directly on 
the spindle thrust bearing tends to pre- 
serve, rather than to destroy, the align- 
ment. There is also an obvious freedom 
from chatter and vibration in the vertical 
type, as compared with the horizontal, 
which can be readily appreciated when the 
heavy overhanging parts of the latter are 
considered. This very point of overhang 
is one of the strongest arguments in favor 
of the mill, as the time which in the lathe 
is consumed in setting a heavy overhang- 
ing piece is, in the mill, added to the actual 
time in which the machine can be cutting. 

In the horizontal turret machine are 
usually combined a turret slide, having 4 
longitudinal movement only, and an ordi- 
nary lathe carriage. 
instances, interferes with the proper oper- 
ation of the turret, and renders necessary 
the use of long, unsupported boring bars 
and extended holders. The turret, 
having no cross movement, is of value in 
a limited field only, and requires an equip- 


tool 


The latter, in many. 


ment of special tools which, in many cases, 
result in no saving in time. Taper boring, 
except with special equipment, is practical- 
ly impossible in the horizontal turret lathe, 
and thus the range of the machine is con- 
siderably abridged. 

The design of the Bullard vertical turret 
lathe includes features heretofore found 
only in the horizontal type, improved upon 
and incorporated with the most advan- 
tageous points of the vertical construction 


A VERTICAL LATHE, 


dictated by an experience of more than 
twenty years in the manufacture of ver- 
tical boring and turning mills. The result 
is a universal manufacturing machine in 
which several desirable features are notice- 
able: The vertical construction, with its 
large spindle and great power, and ease 
and rapidity of chucking heavy work; a 
turret slide which is rigid and powerful, 
having both cross and vertical feeds, and 
which may be swiveled to 45 degrees either 
side of the center for taper boring and 
turning; a side head, carrying a four- 
faced turret tool holder, which not only 
has all the advantages which are conceded 
to the carriage of the horizontal machine, 
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including vertical and cross feeds, but may 
be swiveled for angular facing up to 40 
degrees either side of the horizontal; a 
driving mechanism, which is the result of 
considerable experiment and includes an 
exceptionally efficient mechanical speed 
change, operable by lever at front of tool, 
from which are derived fifteen geometrical- 
ly progressive table speeds; feed works, 
independent for either head, having eight 


BLUE PRINT WASHER. 


feeds, any one of which may be instantly 
obtained by turning the star wheel to the 
proper point on direct reading index plates. 
Pull gears on feed rods have been entirely 
eliminated, worm gears, keyed to the rods, 
having superseded them. Changes from 


cross to vertical feed, or vice versa, are 
made by engaging a centrally located drop 
Safety points have been so ar- 
ranged in the feeds that carelessly permit- 
ting the heads to run together results in no 
damage or delay. 


worm. 


Both heads may be op- 
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erated jointly on work of small diameter 
without interference—this feature present- 
ing the greatest advantage in the machine, 
and resulting in an increase of output. 
The Bullard Machine Tool Co., Bridge- 
port, Conn., will furnish full description 
and other details to machine-tool men. 


Blue Print Washing and Drying Machine. 
NEW blue print washing and drying 
machine, the Pease, is illustrated 
herewith. The washing of the prints is ac- 
complished by a spray of running water 


‘flowing over the treated side of the paper 


only, removing the surplus ferroprussiate 
in the quickest time possible. Prints are 
not*soaked through as in the old process, 
as the water coming in contact with one 
side of the paper only and for but a very 
short time, leaves it in a condition to dry 
in about one-third of the time usually re- 
quired. The delivery therefore is greatly 
expedited. 

The print is placed on the drying rod 
before washing and remains there during 
the entire process of washing, wiping and 
drying, making it unnecessary for the op- 
erator to wet his hands. He can, there- 
fore, work to and from printer and washer 
without difficulty, washing sheets as fast 
as printed, as the time required at the ma- 
chine is but a fraction of a minute. As it 
hangs in the washing tray on the drying 
rod, the water flows down both sides of 
the doubled print, half of ii on the side 
toward the operator and the rest between 
the print and the back of the tray. When 
the front portion of the print in view of the 
operator is completely washed the balance 
is always in the same condition. 

The surplus water is removed by a de- 
vice which wipes the print as it is moved 
upward out of the way on the drying 
chains. As the next print is pulled through 
the wiping device the previous one is car- 
ried still higher and over the top, and final- 
ly downward until it is automatically 
stripped from the chains of the machine, 
falling into a drying rack from which the 
dry prints may be removed as required. 

The manufacturer is C. F. Pease, 175 
West Locust Street, Columbus, Ohio, who 
will furnish fuller details on request. 
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has held several public offices. He was first employed by the United States Revenue Commission, then 
appointed director of the Bureau of Statistics, commissioner of mines, special commissioner on ship- 
building, American delegate to the International Congresses at Turin, The Hague, and St. Petersburg; 
mining commissioner to the United States Monetary Commission, clerk to the Cammittee on Naval 
Expenditures, House of Representatives, etc. He is the author of “The Middle Ages Revisited” and 
other historical works. Of late years Mr. Del Mar has been employed by a London financial syndicate 
in the examination of gold, silver, and copper mines in various parts of the world. 


LUCIEN PERISSE (The Latest Types of Automobile Vehicles)—Graduate of the Ecole Centrale 
des Arts et Manufactures (1891); for two years was attached to the staff of the chief engineer of the 
Canadian Pacific Railway, and under his direction superintended the construction of steel bridges at 
various points along the line; was delegate of the Société des Ingenieurs Civils de France to the 
Chicago Exposition; author of the volume upon ‘Automobiles on Common Roads” in the Léauté 
encyclopedia; associate editor of La Nature, of Génie Civil, etc., and secretary of the technical 
commission of the Automobile Club of France. Consulting engineer in Paris, devoting his attention 
principally to automobiles, gas and petroleum motors, and to the construction of workshops. Author 
of the second volume of the Léauté encyclopedia—‘‘Carburettors’’—published in 1904. Chevalier de 
ja Legion d’Honneur, October, 1904. 


H. L. ARNOLD (Stores-Room Methods of the Pond Machine-Tool Works)—Born near Rochester, 
N. Y., June 27, 1837; worked as a journeyman machinist in western river and lake engine shops and 
R. I. R. R. shops for twelve years; subsequently superintendent Ottawa Machine Shops and Foundry, 
Ottawa, Ill., designer and department foreman for E. W. Bliss, Brooklyn, N. Y., superintendent for 
Stiles and Parker Press Company, Middletown, Conn., and designer for Pratt and Whitney Company, 
Hartford, Conn.; author of ‘“‘The Complete Cost-Keeper’’ (Tue ENGINEERING Macazine Press, Ltd.) 
and “The Factory Manager and Accountant’ (THe ENGINEERING MaGazINeE) and a frequent, able, and 
acceptable contributor to publications devoted to the technical and commercial aspects of 
mechanics. 


ROBERT M. NEILSON (The Superheating of Steam, and its Influence on Engine Economy)—- 
Born Dumfries, Scotland, 1874; educated in Dumfries Academy and the Glasgow and West of Scotland 
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Technical College and the University of Glasgow; served his time from 1891 to 1896; from 1896 to 1899 
was chief assistant to W. T. Rowden, B. Sc., A. R. S. M., professor of applied mechanics at the 
Glasgow and West of Scotland Technical College; spent the summer of 1897 in the works of Messrs. 
Wm. Beardmore & Co., and the summer of 1898 in the works of Messrs, Babcock & Wilcox; since 1899 
has been assistant to Mr. Dugald Clerk and since 1900 manager of the Manchester office of Messrs. 
Marks & Clerk; as a student under Lord Kelvin he took great interest in the study of the flow and 
momentum of liquids; is author of “The Steam Turbine.” 


FREDERICK VALDEMAR HENSHAW (A Discussion of Systems of Power Supply for Mine 
Work)—Born 1868, Brooklyn, N. Y. Educated at High School and Bishop’s College, Montreal, Can- 
ada; rodman and assistant on survey on St. Lawrence River, 1886; apprentice, draughtsman, and 
assistant to chief engineer, Royal Electric Co., Montreal, until 1889; assistant engineer and designer 
The C & C Electric Motor Co., New York; consulting engineer of firm of Downes & Henshaw, Provi- 
dence, R. I., 1895-1897, designing power plants, making expert tests, etc.; from 1897 until 1904 with 
Crocker-Wheeler Co., Ampere, N. J., in charge of estimating, outside construction, and a large part 
of designing and factory management; has devoted much attention to the application of electric power 
to industrial works. Member American Society Mechanical Engineers and American Institute of 
Electrical Engineers. 


ALBRET W. BUEL (Cost Keeping in General Construction and Contract Work)—Graduated 
Rensselaer Polytechnic Institute, 1883; took up bridge work in 1885, and has since been actively 
employed in structural work, with the exception of some years in general railway construction. His 
experience in bridge work covers almost every position from that of draughtsman to that of superin- 
tendent of bridge work and of chief engineer; superintendent of construction of new superstructure, 
Aqueduct bridge over Potomac (1,350 feet), at Washington, D. C.; chief engineer Third Street bridge, 
Bay City, Mich., (800 feet); designed bridges on C. & E. I. and the L. S. & M. S. railways and the 
Manhanset viaduct (700 feet long, 75 feet high), on the Long Island railway; principal assistant on 
the design of the Topeka Melan arch bridge; later engaged in engineering work for the public-works 
department in Porto Rico. Now engaged in engineering practice in the field of economic railway 
location. 


THE“LOEW' GREASE 


DAVES 


Eliminates EVERY TRACE of 
Oil and Grease from Exhaust 
Steam, making it useful for ANY 
purpose. . ‘ ‘ 
Attached to vertical 
or horizontal pipes. 


THE LOEW SUPPLY 4MFGG 


CLEVELAND, OHIO U.S.A 


| 
2 
re, t . 


ENGINEERING MISCELLANY 


Atlas 


Portland 


Cemen 


{S THE STANDARD 
AMERICAN BRAND 


Atlas Portland Cement Co. 
83O Broad St., New York 


Dixon’s 
Pure Flake 
Graphite 


’ Booklet 45C and sample upon request. 
JOSEPH DIXON CRUCIBLE CO., Jersgy City, 


Perfect Solid Lubricant.’’ 
saves shut-downs and repairs 
due to imperfect lubrication. 


N, J. 


We 
make 


ASHTON 


POP VALVES 


Blow Off Valves, 
ALL OF A 


273 Franklin St. 


Improved Steam Gages, Recording Gages, 


SUPERIOR QUALITY 
THE ASHTON VALVE COMPANY 


BRANCHES :—NEW YORK, 110 LIBERTY ST .: 
LONDON, 63 CRUTCHED FRIARS 


Chime Whistles 


Boston, Mass. 
CHICAGO, 160 LAKE ST.: 
SEND FOR CATALOGUE M, 


T. H. Brooks 
FloorsS 


IDEWALK LIGHTS 
OF EVERY DESCRIPTION. 
SEND fo® CATALOGUE. 


DRILLS IN INDEXED CASES 


The Drills in Pat- 
ented Indexed Case 
are contained in 
holes arranged in 
concentric circles in 
the block. Over 
them is a swinging 
covet with holes to 
match each circle. 
The swinging cover 
can be moved by 


the small knob 
shown so that its 
holes will register 


with the holes in the 
outer cover or cap. 
Around the edge of 
the cap are stamped 
the sizes of the vari- 
ous drills, The 
can is turned to 
bring any size in 
line with an index 
mark and by invert- 

ing the case the selected drill will drop out. 


Morse Twist Drill & Machine Company 
NEW BEDFORD, MASS., U. S. A. 


Walworth High Pressure 
Valves Fitting and Bent Pipe. 


Brass ana 


Iron 


Goods ana 
Tools 


WALWORTH MFG. CO. 
128-136 Federat St., BOSTON, MASS. 


Please mention The Engineering Magazine when you write. 
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COCKERILL GAS ENGINES 


We are Sole American Builders of this celebrated Engine, and will 
gladly submit proposals on sizes up to 6000 H. P. Write for details. 


OUR WO K INCLUDES: 


Consulting Engineering: Mining Machinery. Cranes, Etc., Ete. 


Mechanical, Mining, Complete plants designed 
Civil, Electrical. Hoisting Machinery. and equipped. 


Steel Works Machinery. Coke Oven Machinery. Old plants modernized. 


Ore and? 'Coal Handling Power Machinery, Steam, Special equipment designed 
Machinery. Gas, or Water. and built. 


Write for Illustrated Booklet ‘‘WHAT WE DO."’ 


d Has amply the advan- 
tages of underground conduit systems 
Under, Sf oun over that of the overhead eiving. 
Waite ror Facts. 


H. istory G. M. GEST, 277 Broadway, N. Y. 


CINCINNATI. BOSTON. 


BLACK PLASTIC INSULATOR 
S$ ¥ ERLIN One hundred days’ continuous baking at 180° Fr, will 
not make it brittle. Water Repellent. Oi] Proof. 


Manchester,England THE STERLING VARNISH COMPANY, Pittsburg, Pennsylvania 


Modern Machine Shop 


FOR SALE 


Fine modern machine manufacturing plant, with 
business ready for operation. Capacity, 300men. 
FALKENAU-SINCLAIR MACHINE CO. 


109-115 NORTH 22ND STREET 
PHILADELPHIA PA, 


has no time to read the many journals of his profession; but he must keep in touch with 
the progress of the science. TH ENGINEERING Impex alone makes this possible, by ni 
each month the leading articles in the leading journals of the previous month, and 
supplying, at nominal cost, the full text of every article indexed. 


Please mention The Engineering Magazine when you write, 
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LLMAN SEAVER TIORGAN CO. 
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Engineer 
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Stock Tracing 


A’ accurate and easy system for handling 
and tracing stock is of first import- 

ance in shop or factory organization. 
It should, among other things, prevent the 
possibility of delay by the non-receipt of stock 
—either from outside sources or your own 
producing departments. When properly in- 
stalled it is a convenience and money-saver 
in every department, and eliminates unneces- 
sary investments in material and machinery. 


Our professional study of Cost-Systems 
and economical production enables us to 
install exactly the system required in any 
particular factory, and we invite correspond- 
ence on this subject. 


GUNN, RICHARDS & COMPANY 


Production Engineers and Public Accountants 


43 WALL STREET, 

New Yor« 
43 ExcHANGE Prace, | 
50 CONGRESS STREET, BosTON 
224 ST. JaMES STREET, . MONTREAL 
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OFFICIAL TESTS 


By the U. S. Army Laboratory at Watertown Arsenal. 
By the Berlin Commission for the Encouragement of German Industries. 
By the Paris International Bureau of Weights and Measures. 


Modulus of Elasticity 


3.00 to 4.00 % Nickel Steel 


Is Equal to that of Carbon Steel 


This, with increased Proportional Elastic Limit, makes Nickel Steel supe- 
tior to Carbon Steel for Bridge or Structural Purposes. 


NICHEL FOR NICHEL STEEL. 


THE ORFORD COPPER COMPANY, 


43 Exchange Pliace, NEW YORE. 
(See last month’s and next month’s advertisements for a comparison of other Physical Properties.) 


Everett Cost System 


wr «hme Everett Cost System is its simplicity and what it 
does for the Manag 

It gives mp: all ‘the facts and information about Costs and Department 

that he wants to know in a very sensible, practical and concise form. 

It is devised specially for the guidance of the man responsible for results 
—it shows how to earn dividends—and that’s what all Managers are extremely 
anxious about. 

We would like to get you interested now. Write to us—tell us about 
your method—and we'll tell you how we can improve it. 


Partial List of Clients—More in Our Booklet: ‘* Business and Cost Systems.” 


Corn pe E NAT. BANK, Chicago EtGin NATIONAL WATCH Co., Chicago 
E. A. Hamill, President C. H.Hulburd, President 
BoarpD OF TRADE, Chicago PACKARD Motor Car Co., Detroit 
Geo. F. Stone, Secretary Henry B. Joy, General Manager 
RAILWAY STEEL-SpPRING Co., New York City JEFFREY MANUFACTURING Co., Columbus 
M. B. Parker, Secretary J. A. Jeffrey, Prestdent 


EVERETT AUDIT COMPANY 


PUBLIC ACCOUNTANTS. CORPORATION COUNSELORS. 
DEVISERS OF BUSINESS AND COST SYSTEMS. 


145 La Salle Street E 
EVERETT, CHICAGO VERETT, 


Please mention The Engineering Magazine when you write. 
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The Buyers’ Directory 


THE “NGINEERING ano MACHINERY TRADES 


Note.—The display advertisements of the firms mentioned under each heading can be found 


readily by reference to the Alphabetical Index. 


Advertising. 
Manufacturers Ady. Bureau, N. Y. 
Accountants and Auditors. Anti-Friction Metals. 
Everett Audit Co., Chicago. Phosphor Bronze Smelting Co., Phila. 
Gunn, Richards & Co., 41 Wall St., Poole Eng. & Mch. Co., Baltimore. 


Accumulators, Hydraulic. Automatic Time Stamps. 
Niles-Bement-Pond Co., New York. Perry Time Stamp Co., Chicago. 


Watson-Stillman Co., New York. 
Henry R. Worthington, New York. Automobile Drop Forgings. 
Eo Chicago Drop Forge & Foundry Co. 
Aerial Tramways. Kensington, Il. 
a & Bascom Rope Co., St. Ballast Unloaders. 
A. Leschen & Sons Rope Co., St aa & Bascom Rope Co., 8t. 
uis 


uls. 
Lidgerwood Mfg. Co., New York. 4; Leschen & Sons Rope Co., St. 
Trenton Iron Co., Trenton, N. J. Marion Steam Shovel Co., Marion, O. 


Air and Gas Compressors. Ball Bearings. 
Allis-Chalmers Co., Chicago. American Ball Co., Providence. 
Am. Air Compressor Wks., New York. Ball Bearing Co., Philadelphia. 
Amer. Well Works, Aurora, II. Hess-Bright Co., Philadelphia. 
Geo. F. Blake Mfg. Co., New York. 
Clayton Air-Compress. Wks., N. Y. Ballcocks. 

Supply & Egqpt. Co., Julian D’Este Company, Boston. 
cago. 

Curtis & Co. Mfg. Co., St. Louis. Band Saws. 

Deane Steam Pump Co., New York. Fay & Egan, Cincinnati. 

Hall Steam Pump Co., Pittsburg. Frank Machinery Co., Buffalo. 

anna Eng’ng Works, Chicago. Belt C 
I onveyors. 
ngersoll-Sergeant Drill Co., N. Y. Ridgway Belt Conveyor Co., N. Y. 


Knowles Steam Pump Wks., N. Y. 
Laidiaw-Dunn-Gorden Co" New York: Robins Conveying Belt Co., New York. 
P 


& Co., Los Angeles. Webster Mfg. 
ohn H. McGowan Co., Cincinnati. Dressin 


Pneumatic Engineering Co., N. Y. Belting. 
Providence Eng. Wks., Providence. Boston Belting Co., Boston. 
Rand Drill Co., New ¥ Eureka Fire Hose Co., New York. 


Angle Bars and Splices. 


Continuous Rail Joint Co., Newark. 


ork. 
Snow Steam Pump Wks., New York. Jeffrey Mfg. Co., Columbus, O. 
Pump Co., Battle Creek, Link-Belt Ragineering Co., Phila. 
Vulcan Iron Wks., Wilkesbarre, Pa. 
Henry R. Worthington, New York. Ridgway Belt Conveyor Co., N. Y. 
Air Brakes. Robins Conveying Belt Co., N. Y. 


National Electric Co., Milwaukee. Belt Lacing. 
Westinghouse Air Brake Co., Pitts- Bristol Co., Waterbury, Conn. 


burg. Belt Lacing Machines. 
Air Drills. 


Amer. Air Compressor Works, N. Y. Pa. 
Chicago Pneumatic Tool Co., Chicago. Bending Rolls. 
Clayton Air Compressor Works, N. Y. gethlehem Fdy. & Mch. 
Ingersoll-Sergeant Dril Co., N. Y. lehem, Pa. 
Air Hoists. Niagara Mch. & Tool Wks., Buffalo. 
* Niles-Bement-Pond Co., New York. 
Amer. Air Compressor Works, N. Y. 
Chieago Pneumatic Tool Co., Chicago William Sellers Co., Ine., Phila. 
eo. F. Blake Mfg. Co., New York Blast Furnaces. 
Curtis & Co. Mfg. Co., St. Louis. 
alls, N. Y. 
nowles Steam Pump Wks., N. 
Laidlaw-Dunn-Gordon Co., N. Y. My, 
Pneumatic Engineering Co., N. Y. land. 


d 
Air Motors. Blocks, Tackle. 
Amer. Air Compressor Works, N. Y.A. Leschen & Sons Rope Co., 


Alumino-Thermics. — 
Goldschmidt Thermit Co., New York. Blowers. 
merican Blower Co., roit. 
Ammeters. American Gas Furnace Co., 
Weston Elec. Inst., Co., Waverly Pk., Green Fuel Economizer Co., 
N. J. wan, N. Y¥ 


Pittsburg. 
Co., 


St. 


Co., So. Beth- 


Cleve- 


Mattea- 


See page 11. 


Smith Fdy. Supply Co., Cleve- 
and. 
Sprague Electric Co., New York. 
B. F. Sturtevant Co., Boston. 


Blue Prints. 
Kolesch & Co., New York. 


Blue Print Machinery. 
Keuffel & Esser Co., New York. 
Kolesch & Co., New York. 
Pittsburg Blue Print Co., Pittsburg. 
Spaulding Print Paper Co., Boston. 


Boiler Compounds. 
John Simmons Co., New York. 


Boiler Fronts and Fittings. 
Mecklenburg Iron Wks., Charlotte, 


N. GC. 
John Simmons Co., New York. 
Vulcan Iron Wks., Toledo. 
Walworth Mfg. Co., Boston. 


Boiler Inspectors. 
Hartford S. B. I. & Ins. Co., 
ford. 


Boiler-Makers’ Tools. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford. 
Stow Flexible Shaft Co., Phila. 


Boilers. 
Allis-Chalmers Co., Chicago. 
American Well Wks., Aurora, Ill. 
Atlantic Works, East Boston, Mass. 
Atlas Engine Works, Indianapolis. 
Babcock & Wilcox Co., New York. 
Contractors’ Supply & Egqpt. Co., 
Chicago. 
Fitzgibbons Boiler Co., Oswego, N. ¥. 
Harrison Safety Boiler Wks., Phila. 
Heine Safety Boiler Co., St. Louis. 
i Fdy. & Mch. Co., Oswego, 


WN._ ¥. 
* = McCabe & Co., Los Angeles, 
‘a 


Riter-Conley Mfg. Co., Pittsburg. 
Robb-Mumford Boiler Co., Boston. 
Struthers-Wells Co., Warren, Pa. 
Tippett & Wood, Phillipsburg, Pa. 
Titusville Iron Co., New York. 
Robt. Wetherill & Co., Chester, Pa. 
Wickes Bros., Saginaw, Mich. 


Bolt and Nut Machinery. 
National Machinery Co., Tiffin, O. 
Niles-Bement-Pond Co., New York. 
Boring Bars. 

H. B. Underwood & Co., Phila. 

Boring Mills. 

American Tool Wks. Co., Cincinnati, 
Bullard Mch. Tool Co., Bridgeport, 


Conn. 
Frank Machinery Co., Buffalo. 


Hart- 


Diamond Drill & Mch. Co., Birdsboro, 


Pitts- Niles-Bement-Pond Co., New York. 


William Sellers Co., Inc., Phila. 


Brakes Friction. 
— & Supply Co., Cleve- 
and, 


Brass Founders’ Supplies. 
Geo. F. Blake Mfg. Co., New York. 
S. Obermayer Co., Cincinnati. 
+. Smith Fdy. Supply Co., Cleve- 

and. 


Breast Drill, Electric. 
Jas. Clark, Jr., & Co., Louisville. 
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Walworth Mfg. Co., Bosto 


Brick. 
Henry Maurer & Son, New York. 


Brick and Tile Machinery. 
American Blower Co., Detroit. 
Jeffrey Mfg. Co., Columbus. 
Vulcan Iron Wks. Co., Toledo. 

Bridges, Suspension. 
+e & Sons Rope Co., St. Chicago. 

W. D. Dunning, Syracuse, N. Y. 

Briquetting Machinery. Jeffrey Mfg. Co., Columbus. 

Am. Briquetting Mch. Co., Pittsburg. a Belt Eng’g Co., Phila. 


ulean Iron Works Co., Toledo. 
Buckets, Automatic. 
Hayward Co., New York. land. 


Russel Wheel & Fdy. Co., Detroit. 
Wellman-Seaver- 5 Cement Portland. 
American Cement Co., Phila. 


land. 
Atlas Portland Cement Co., N. 


Cement Machinery. 
Allis-Chalmers Co., Chicago. 


Bethlehem, Pa. 


National Mch. Co., Tiffin, Ohio. 

Niles-Bement-Pond Co., New York. Jeffrey Mfg. a 
Business Systems. 

Everett Audit Co., Chicago. Chain Making Machinery. 


Cable-Railway Machinery. 
-Chalmers Co., Chicago. 


hoga Falls, O. 


Poole Eng’g & Mch. Co. ,Baltimore. Schwerdtle Stamp "Co., Bridgeport. 
Chemicals. 


General Electric Co., New York. ~sereaty 

Sprague Electric Co., New York. ‘on ae 
ucKS. 

Cableways—Steam and Elec. aimond Mfg. Co., Brooklyn. 


Lidgerwood Mfg. Co., New York. 


Cableways—Wire Rope. Standard Tool Co., Cleveland. 
A. Leschen & Sons Rope Co., St. Clocks. 

Louis. E. Howard Clock Co., Boston. 

Cables, Wire. Clocks, Tower and Office. 
Broderick & Bascom Rope Co., St. ~, Howard Clock Co., Boston. 


Louis. 
A. Leschen & Sons Rope Co., st. Clocks, Watchman. 
Louis. FE. Howard Clock Co., Boston. 


Lidgerwood Mfg. Co., New York. 
Trenton Iron Co., Trenton, N. J. 


Clutches, Magnetic. 


Calculating Machines. land. 


Calculagraph Co., New York. 
Keuffel & Esser Co., New York. Clutch Puleys. 
C. E. Locke Mfg. Co., Kensett, Iowa. 


Carborundum. 


Broderick & Bascom Rope Co., 
Cars. Louis. 
Continental Car & Egqpt. Co., New Browning Eng’g Co., “Cleve land. 


Arthur Koppel, New York. 
snburg Iron Wks., Charlotte, Hayward Co., New York. 

N. Cc. W. Hunt Co., New York. 
seccteah ‘Wheel & Fdy. Co., Detroit. Interstate Eng’g Co., Cleveland. 
Stuebner Iron Wks., Long Isld. City. Jeffrey a i Columbus. 

Arthur Koppel, New York. 

Car Shop Machinery. A. Leschen & Sons Rope Co., 

Fay & Fgan Co., Cincinnati. Louis. 

Frank Machinery Co., Buffalo. Link-Belt Eng’g Co., Phila. 
Niles-Bement-Pond Co., New York. Ridgway Belt Conveyor Co.. 
Pratt & Whitney Co., Hartford. 


Allis-Chalmers Co., Chicago. 
Buffalo Foundry Co., Buffalo. 
Diamond Drill & Meh. Co., Birds- 
boro, Pa. 
Stanley G. Flagg & Co., Phila. ‘Coal- Mining Machinery. 
Goldschmidt Thermit Co., New York. Allis-Chalmers Co., Chicago. 
Hauck Mfg. Co., Cincinnati. Broderick & Bascom Rope Co., 
Jeffrey Mfg. Co., Columbus. 


Webster Mfg. Co., Chieago. 


General Electric Co., New York. 
Electric Co., Milwaukee. W. Hunt Co., New York. 


Russel Wheel & Fdy. Co, Detroit. Jeffrey Mfg. Co., Columbus. 
Simmons Co.. New York. 
sonthwalk Fdv. & Mech. Co.. Phila. Arthur Koppel, New York. 
Vulean Iron Wks. Co., Toledo. 
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Bethlehem Fdy. & Mch. Co., So. 


H. W. Caldwell & Sons Co., Chicago. 
Contractors’ Supply & Egqpt. Co., 


Wellman: Seaver-Morgan Co., Cleve- 


Bucket Elevators. Kelley Isl. Lime & Trans. Co., Cleve. Ui 
Webster Mfg. Co., Chicago. land. 
Bulldozers. Chain Belting. 


H. W. Caldwell & Sons Co., Chicago. 


Turner, Vaughn & Taylor Co., Cuya- 


. Leschen & Sons Rope Co., st. Checks, Time, Pay & Trade. 
Louis. American Ry. Supply Co., New York. 


Cables, Elec. & Submarine. Roessler & Hasslacher Chem. Co., 


Lambert Hoist. Engine Co., Newark. American Tool & Mch. Co., Boston. 
Niles-Bement-Pond Co., New York. 


Elec. Controller & Supply Co., Cleve- 


Carborundum Co., Niagara Falls, N.Y, Am. Hoist & Derrick Co., St. Paul. G. 


York. H. W. Caldwell & Sons Co., Chicago. 
Cortlandt St. Iron Wks., Jersey City. 


Robins Conveying Belt Co., N. * 
j Russel Wheel & Fdy. Co., Detroit. 
Castings, Iron, Steel & Brass. ; Frank B. Stratford, New York. 


Poole Eng'g & Mech. Co., Baltimore. Ingersoll-Sergeant Drill Co., N. Y. 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., New York, 


For Alphabetical Incex to Advertisers see page 11. 


bert Hoist. Newark. 


Lam 


and, 
National Pyrogranit Co., New York. pope. Wetherill & Co., Chester, Pa. Link-Belt Eng'g Co., 
John H. McGowan to ‘Cincinnati. 
Norwalk Iron Wks., So. Norwalk, Ct. 
Rand Drill Co., New York. 
Ridgway Belt Conveyor Co., N. ‘e 
Robins Conveying Belt. 
Triumph Electric Co. Cineinnatt. 
Vulean Iron Wks., 
Westinghouse Elec. & Mfe. “Go., Pitts. 


burg. 
Wellman-Seaver-Morgan Co., Cleve- 
and. 
Henry R. Worthington, New York. 


Coal Screens. 


Allis-Chalmers Co., Chicago. 
Hendrick Mfg. Co., Carbondale, Pa. 
Jeffrey Mfg. Co., Columbus. 
Link-Belt King’s Co., Phila. 


8. Tyler Co. , Cleveland. 
Coil Pipe. 


P 
Whitlock Coil Pipe Co., Hartford. 


Coak Oven Machinery. 


Wellman-Seaver-Morgan Co., Cleve- 


land. 


Cold Saw Cutting-off Mchs. 


Diamond Drill & Mch. Co., Birds 


boro, Pa. 
Railway Appliances Co., Chicago. 


Comptometers. 
Felt & Tarrant Mfg. Co., Chicago. 


Concentrators. 


P. B. McCabe & Co., Los Angeles. 


Concrete Mixers. 
Contractors’ Supply & Egqpt. Co., 
Chicago. 
W. D. Dunning, Syracuse, N. Y. 


Condensers. 
Alberger Condenser Co., New York. 
Allis-Chalmers Co., Chicago. 
Geo. F. Blake Mfg. Co., New York. 
Deane Steam Pump Co., New York. 
Epping-Carpenter Co., Pittsburg. 
Guild & Garrison, Brooklyn. 
Knowles Steam Pump Wks., N. Y. 
Laidlaw-Dunn-Gordon Co., 
John H. McGowan Co., Cincinnati. 
Snow Steam Pump Wis. ., New York. 
Southwark Fdy. & Mch. Co., Phila. 
Struthers-Wells Co., Warren, Pa. 
Union Steam Pump Co., Battle Creek. 


H. W. Caldwell & Sons Co., Chicago. Henry R. Worthington, New York. 
Coal and Ashes-Handling (Conduit Systems. 


M. Gest, New York. 


Contractors’ Elevators. 
Am. Hoist & Derrick Co., St. Paul. 


Contractors’ Supplies. 
Am. Hoist & Derrick Co., St. Paul. 
A. Leschen & Sons Rope Co., St. 
Louis. 


Controllers. 
Cutler-Hammer Mfg. Co., Milwaukee. 
Elec. Controller & Supply Co., Cleve- 
land, 


Controllers, Pump. 
Federal Valve Co., Seattle. 
Conveying Machinery. 
Broderick & Bascom Rope Co., St. 


Browning Eng’g Co., Cleveland. 

H. W. Caldwell & Sons Co., Chicago. 

Frick Co., Waynesboro, Pa. 

Cortlandt St. Iron Wks., Jersey City. 
k 


We Seaver-Morgan Co., Cleve- Louis. 
nd 


. Hayward Co., New York. 


W. Hunt Co., New York. 


I 
Meckle ‘nburg Iron Wks., Charlotte, Geo, F. Blake Mfg. Co.. New York. Interstate Eng'g Co., Cleveland. 


Jeffrey Mfg. Co., Columbus, 
Arthur Koppel, New York. 

A. Leschen & Sons Rope Co., St. 
Louis. 

Lidgerwood Mfg. Co., York. 
Link-Belt Eng’g Co., 

Ridgway Belt Conveyor x. 
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Robins Conveying Belt Co., N. Y. Stow Flexible Shaft Co., Phila. Wellman-Seaver-Morgan Co., Cleve- 
Russel — & Stow Mfg. Co., Binghamton, N. Y. land. 

Drills—Rock and Coal. Engines, Marine. 

Wellman-Seaver-Morgan Co., Cleve- 4m. Diamond Rock Drill Co., New Atlantic Works, East Boston, Mass. 
land. York. Marine Iron Wks., Chicago. 

. Clayton Air Compress Wks., N. Y. Moran Bros., Seattle, Wash. 

Cooling Towers. — Vulean Iron Wks. Co., Toledo. 
Alberger Condenser Co.. New York. Hall Steam Pump Co., ttsburg. . = 
George Stocker, St. Louis. Ingersoll-Sergeant Drili Co., N. ¥. . Engines—Gas and Gasoline. 
Henry R. Worthington, New York. Jeffrey Mfg. Co., Columbus. American Well Works, Aurora, Ill. 

and Drill Co., New York. Foos Gas Eng. Co., Springfield, O. 

Copper. Lazier Gas Engine Co., Buffalo. 
Orford Copper Co., New York. Drop Forgings. Snow Steam Pump Wks., New York. 

Cc Oil Machi Chicago Drop Forge & Fdy. Co., Struthers-Wells Co., Warren, Pa. 

Corporation Counselors. Am. y~3 Co., Bound Brook, N. z, Wel aman Seaver-Morgan Co., Cleve- 
Everett Audit Co., Chicago. Harrison Safety Boiler Works, Phil. Westinbouse, Church, Kerr & Co., 

Cost Systems. Jeffrey Mfg. Co., Columbus. New York. 

E tt Audit Co. * chi B. F. Sturtevant Co., Boston. 

veret’ Au wnicago. Engines, Steam. 

Gunn & Richards, New York. Dynamos. Allis-Chalmers Co., Chicago. 
Engine C Brook, N. J. 

Couplings. Am. Engine Co., Bound innati, American Blower Co., Detroit. 

Almond We Oo., Byookiva Bullock Elec. Mfg. Co., Cincinnati. 47). Engine Co., Bound Brook, N. J. 
Crocker-Wheeler Co., Ampere, N. J. american Well Works, Aurora, Il. 

Cranes. C & C Electric Co., New York. Atlas Engine Works, Indianapolis. 
Am. Hoist & Derrick Co., St. Paul, General Electric Co., New Rag Ball Engine Co., Erie, Pa. 
Browning Eng’g Co., Cleveland. Guarantee Electric Co., Ch so ;, Geo. F. Blake Mfg. Co., New York. 
Hayward Co., New York. Jantz & Leist Elec, Co., Cincinnati. Goniractors Supply & Eqpt. Co., 
Industrial Works, Bay City, Mich, Jeffrey Mfg. Co., Columbus. x Chicago. 

Interstate Eng’g Co., Clevelana. National Electric Co., Milwau aia Frick Co., Waynesboro, Pa. 
Niles-Bement-Pond Co., New York — Elec. Mfg. Co., Madison, Hooven, Owens, Rentschler Co., Ham- 
Riter-Conley Mfg. Co., Pittsbu 
Shaw Elec. Grune Co., Robbins & Myers Co., Springfield, O. & Co., Los A 

Sprague Electric Co., New York. yfecklenburg Iron Wks., Ghariette, 
Frank “B. Stratford, New York. Oo. N. 

-Seaver-Morgan Co., Cleve- Westinghouse Elec. & Mfg. Co., Pitts- Providence Eng 
Wileox Mfg. Co.. Aurora, Ill. burg. Shepherd Eng’g Co., Franklin, Pa. 
R. D. Wood & Co., Phila. Eject Southwark Fdy. & Mech. Co., Phila. 

ange Struthers-Wells Co., Warren 

Crucibles. Hancock Inspirator Co., New York. BF 
Jos. Dixon Crucible Co., Jersey City, Hayden ©o., * ‘‘itusville Iron Co., New York. 

8. Obermayer Co., Cincinnati. William Tod Co., Youngstown. 
., Smith Fdy. Supply Co., Cleve- Elbows, Pipe. Wellman-Seaver-Morgan Co., Cleve 
land. Whitlock Coil Pipe Co, Hartford. land. Pa 
Crushers, Ore, Phosphate, Electric Clocks. Westinghouse Mch. Co., Pittsbarg. 
Rock. E. Howard Clock Co., Boston. Westinghouse, Church, Kerr & Co 
Allis-Chalmers Co., Chicago. El New York. 
ectric Hoists. 
—-_ Go., Birds Am. Hoist & Derrick Co., St. Paul. Evaporators. 
Sturtevant Mill Co., Boston. Browning Eng’g Co., Cleveland. Geo. F. Blake Mfg. Co., New York. 
Wellman-Seaver-Morgan Co., Cleve. & C N Knowles Steam Pump Wks., N. Y. 
W. Hun ew Yor 
— Lambert Hoist. Eng. Co., Newark. Excavators. 

Cupolas. Lidgerwood Mfg. Co., New York. Am. Hoist & Derrick Co., St. Paul. 
8. Obermayer Co., Cincinnati. Niles-Bement-Pond Co., New York. Atlantic, Gulf & Pacific Co., N. Y¥. 
J. s. Smith Fdy. Supply Co., Cleve- Sprague Electric Co., New Broderick & Bascom Rope Co., St. 

and. Wellman-Seaver-Morgan Co., Louis. 
Riter, Conley Mfg. Co., Pittsburg. land. Wis. 
ywa 
Russel Wheel & Fdy. Co., Detroit. Elevators. Ringnford Fay. & Mech. Wks., Os 
Cutters, Millin~ Caldwell 8 Chicago. Jeffrey "Mfz. Co., Columbus. 
e 
— Brainard Mil. Meh. Hyde Jeffrey Co. ‘A. Leschen & Sons Rope Co., St. 
Link-Belt Eng’g Co a Louis. 
Standard Tool Co., Cleveland. Morse Elevator Phile. Oo. 

Derricks. S. Obermayer Co., Cincinnati. Robins Conveying Belt Go., N. ¥. 
Am. Hoist & Derick Co., St. Paul, Poole Eng’g & Mch. Co., Baltimore. prank RB. Stratford, New York. 
Contractors’ Plant Mfg. Co., Buffaio, Triumph Elec. Co., Cincinnati. Vulean Iron Wks., Toledo. 


Frank B. Stratford, New York. Elevator Rope. " P ‘ Exhaust Heads. 
i itti A. Leschen & Sons Rope Co., St Am. Spiral Pipe Wks., Chicago. 
Phe z — Co., St. Paul, Louls. Direct Separator Co., Syracuse. 


O 
Contractors’ Plant Mfg. Co., Buffalo. Emerv Wheels. Puts dees Gitte 


Digesters. Carborundum Co., Niagara Falls. burg 


Atlantic Works, East Boston, Mass. B. F. Sturtevant Co., 


Riter-Conley Mfg. Co., Pittsburg. 


Boston. 

Watson & MeDaniel Co., Phila. 
Tippett & Wood, Phillipsburg, Pa. Engineerino Instruments. Wright Mfg. Co., Detroit. 
Robt. Wetherill & Co., Chester, Pa. Theo. Alteneder ae Phila. Expansion Bolts. 
Drilling Machines Bandis Sons Co., Brooklyn. Isaac Church, Toledo. 

Buff & Buff Mfg. Co., Boston. 
An. ons Co. wg 4, 1. Eugene Dietzgen Co., Chicago. Fans, Ventilating. 

arnes Uo., ROCKIOF Keuffel & Esser Co., New York. Allis-Chalmers Co., Chicago. 


Chicago Pneu. Tool Co., Chicago. > 
Jas. Clark. Jr., & Co., Louisville, Kolesch_& Co., New York. American Blower Co., Detroft 


Cleveland Pheu. Tool Co., Cleveland. Queen Co., Palla. Co., Mattea- 
7 Drill & Mch. Co., Birde- Engines, Blowine. Power. Specialty Co., New York. 

H er Allis-Chalmers Co.. Chicago. Sprague Electric Co., New York. 
Wolt American Blower Co., Detroit. B. F. Sturtevant Co., Boston. 

Hoefer Mfg. Co., Freeport, Ill. Southwark Fdy. & Mch. Go. Phila. : 

Pratt & Whitney Co. Hartford. Sprague Elec. Co., New York. Feed Pump Controllers. 

William Sellers ‘Co., Inc., Phila. Wm. Tod Co., Youngstown. Federal Valve Co., Seattle. 


For Alphabetical Index to Advertisers see page 11. 
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ad C. W. Hunt Co., New York. Jeffrey Mfg. Co., Columbus. 

Feed Water Heaters and Ingersoll- Sergeant Drill Co., N. Y¥. Knowles Steam Pump Wks., N. Y, 
Purifiers. Arthur Koppel, New York. Morse Elevator Works, Phila. 
Allis-Chalmers Co., Chicago. S. Obermayer Co., Cincinnati. New Process Rawhide Co. ., Syracuse, 

Am. Water Softener Co., Phila. J. W. Paxson Co., Phila. R. D. Nuttall Co., Pittsburg. 

Geo. F. Blake Mfg. Co., New York. Pedrick & Ayer Co., Plainfield, N. J. Poole Eng’g & Mch. Co., Baltimore, 

Goubert Mfg. Co., New York. J. D. Smith Fdy. Supply Co., Cleve- Wm. Sellers Co., Inc., Phila. 

Green Fuel Economizer Co., Mattea: land. Stow Flexible Shaft Co. Phila, 
wan, N. Y. Wellman-Seaver-Morgan Co., Cleve- Robt. Wetherill & Co , Chester, Pa. 
Harrison Safety Boiler Wks., Phila. land. 

Knowles Steam Pump Wks., N. Y¥. Wilcox Mfg. Co., Aurora, Il. Graphite. 


gone H. MeGowan Friction Clutches. S$. Obermayer Co., Cine! tnnatt 

Me. Co. Boston. J.D. Smith Fay.’ Supply Co., Cleve- 
H. W. Caldwe ns Co. cago. land. 

wm. B. & Sons Oo., Fitteburg. Elec. Controller & Supply Co., Cleve- 


Jos. a. Crucible Co., Jersey City. 


Stewart Heater Co., Buffalo. 
land. Grease Separators. 
Wetherill & Link-Belt Eng’g Co., Phila. Loew Supply & Mfg. Co., Cleveland. 
Henry R. Worthington, New York. Poole Eng’g & Mch. Co., Baltimore. P , 
Sinclair-Scott Co., Baltimore. Grinders, Electric. 

Files and Rasps. e Jas. Clarke, Jr., & Co., Louisville. 
G. & H. Barnett Co., Phila. Fuel Economizers. Hisey-Wolf Mch. Co., Cincinnati. 
Nicholson File Co., Providence. Green Fuel Economizer Co., Mattea- Northern Elec. Mfg. Co., Madison. 

wan, 

Filters. Kenworthy Eng’g & Const. Co., Wa- Grinding & Polishing Mchy. 

Am. Water Softener Co., Phila. serbary. American Tool Wks. Co., Cincinnatl. 


L. 0. Koven & Bro., New_York. Providence Eng’g Wks., 
N. ¥. Cont. Jewell Filt. Co., N. ¥.B. F. Sturtevant Co., ‘Boston 
Ross Valve Co., Troy. . Niles-Bement-Pond Co., New York. 
Wm. B. Scaife & Sons Co., Pittsburg. Furnace Builders. Pratt & Whitney Co., Hartford. 
Robt. Wetherill & Co., Chester, Pa. am, Gas Furnace Co., New York. William Sellers Co., Inc., Phila. 
Fire Brick Continental Iron Wks., Brooklyn. Stow Flexible Shaft Co., Phila. 
ire Brick. Chicago Flexible Shaft Co., Chicago. 
Henry Maurer & Son, New York. Julian Kennedy, Pittsburg. 
National Pyrogranit Co., New York. Keaworthy Eng’g & Const. Co., Wa- N 
Lincianat!. a erbury 
D. Smit Supply eve-G. ow. “McClure, Son & Co., Pitts- 
land. ears: Hand Drill—Electric. 
Morgan Const. Co., Worcester. Hisey-Wolf Mch. Co., Cincinnati. 
Fireproof Building Materials. piter-Cconley Mtg. Co., Pittsburg. 
Clinton Fireproofing System, N. Y. Waterbury Farrel Fdy. & Mch. Co., Heading & Upsetting Mchy. 


Hammers, Electric. 
orthern Elec. Mfg. Co., Cincinnati. 


Henry Maurer & Son, New York. Waterbury. 

Roebling Construction Co., New York. — ~Seaver- Morgan Co., Cleve- National Mch. Co., Tiffin, Ohio. 
Fireproof Frames. Heating and Ventilating Ap- 

Josephus Plenty Skylight Wks., Jer- — — Pressure, Steam,  paratus. 
sey City ater. American Blower Co., Detroit. 

Am. St G & Valve Co.,Boston Hayden & Derby Mfg. Co., 

‘ Flanges. Ashcroft. Mfg. Co., New York. Jos. Plenty Skylgt. Wks., Jersey City. 
. M. Dart Mfg. Co., Providence. Ashton Valve Co., Boston. 2.» 
Flanges (Weldless Steel). Valve Co., Bos- Sprague Elec. Oo., New York. 

Am. Spiral Pipe Wks., Chicago. ton B. h Co., New York. 
Flexible Shafts. Hohmann & Maurer Mfg. Co., Roches- Biowart "Heater ow — 

_Walworth Mf, Co.,' Boston. 

Chicago Flexible Shaft Co., Chicago. CaM. Warren Webster & Co., Camden, N. J. 

Stow Flexible Shaft Co., Phila. Pit Sane 

urg Gage upply 
Binghamton, N. Y. Hoisting and Haulage Rope. 
exible Steel Tubing. ohn Simmons ew Yo A_Leschen & Sons Rope Co., Bt. 
Star Brass Mfg. ‘Co., Boston. Louis. 

Almond Mfg. Co., Brockiys. Walworth Mfg. Co., Boston. 

Float Valves. : Hoisting Engines vr Mchy. 

Foster Eng’g Co., Newark. Galvanizing. Allis-Chalmers Co., Chica 

0. Koven & New ‘am. Holst & Derrick Co. St. Paul. 
Floor and Sidewalk Lights.“°"" Brown Holst. Meh. Co.» New York. 

T. H. Brooks & Co., Cleveland. Galvanizing Mchy. & Fur- Browning Engg Co., Cleveland. 
ussel Whe Contractors’ Plant Mfg. Co., Buffalo. 

Russel Wheel & Fay. Co., Detroit. naces (Wire). Contractors’ Supply & Eqpt. Co., 

Wh ¥ Turner, Vaughn & Taylor Co., Cuya- cago. 
a Chie: hoga Falls, O. Gen. Pneu. Tool Co., Montour Falls, 
Poole Eng’g & Mech. Co” G 

Jethe as Holders and Regulators. Hayward Co., New York. 

Robt. Wetherill & Co., Chester, Pa. Continental Iron Wks., Brooklyn. Cc. W. Hunt Co., New York 
Forges. Riter-Conley Mfg. Co., Pittsburg. Industrial Wks., Bay City, Mich. 

Interstate Eng’g Co., Cleveland. 

B. F. Sturtevant Co., Boston. Gaskets. Jeffrey Mfg. Co. Columbus. . 

. ambert Hoist. Eng. Co., Newark. 
Forgings, Iron and Steel. Boston Belting Co., Boston. A. Leschen & Sons Rope Co., St. 


Chester B. Albree, Allegheny, Pa. Louis. 
Chicago Drop Forge & Co, , Gaskets, Corrugated Copper. tous. sco New York. 


yRenaington, Spiral Pipe Wks., Chicago. = rink -Belt Eng’g Co.. Phila. 
ulean Iron Wks. Co., Toledo. P. B. MeCabe & Co., Los Angeles. 
Wyman & Gordon, Worcester. Gear Cutting Machines. Niles Tool Works Co., Seudbine. 
Becker- Mill. Meh. Co., Hyde providence Eng’g Works, Providence. 

Foundry Equipment. Park, Mass William Sellers Co., Inc., Phila. 
Am. Air Compressor Wks., New York. Gearing. Sprague Elec. Co., New York. 
Geo. F. Blake Mfg. o. New York. Allis-Chalmers Co., Chicago. Frank B. Stratford,, New York. 
Buffalo Foundry Co., Buffalo. Hugo Bilgram, Phila. Stuebner Iron Wks., “Long Isld. City. 
ag | — & Mch. Co., Birds Geo. F. Blake Mfg. Co., “ef York. Trenton Iron Co., Trenton, N. J. 


ae Gear Works, Boston Vulean Iron Wks. Co., Toledo. 
Globe Meh. & Stamping Co., Cleve-H. W. Caldwell & Son Co. , Chicago. — Seaver-Morgan Co., Cleve- 
land. D. O. James, Chicago. and. 


Bor Alphabetical Index to Advertisers see page 11. 
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Hose. Locomotives, Electric. Lambert Hoist. Eng. Co., Newark. 
Boston Belting Co., Boston. American Locomotive Co., New York. -, Sane & Sons Rope Co., St. 
jureka Fire Hose Co., New York. poem nn Mog Wks., Phila. Lidgerwood Mfg. Co., New York. 

Srocker-Wheele John eGowan Co., Cincinnati. 
Union Steam Pump Co., Battle Creek, New York. Mecklenburg Iron Wks., Charlotte, 
Warren Steam Pump Co., Warren, Norwalk Iron Wks., So. Norwalk, Ct. 

i H. K. Porter Co., Pittsburg. rovidence Eng § 8., Providence. 

Hydraulic Rams. Rogers Locomotive Works, Paterson. Rand Drill Co., New York. 

Ridgway Belt Conveyor Co., N. ¥ 


Pelton Water Wheel Co., ’Frisco. “ge 
Power Specialty Co., New York. Elec. & Mfg. Co., Robins Conveying Belt Co.. N. 

9 now Steam Pump Wks., New York. 
Locomotive Switch Ropes. Treates Iron Wes. Co., Trenton, 
Deane Steam Pump Co., New York. 4; Leschen & Sons Rope Co., St. _— nmpinatienasiiaumpees 
Brick Waynesboro, a. Louis. Vulean Iron Wks. Co., Toledo. 
Laidlaw-Dunn-Gordon Co., N. Y. Lubricants. — 
B. Jos. Dixon Crucible Co., Jersey City. Co., Cleve- 

Westinghouse, Church, Kerr & Co., & Ciling Devices. Henry R. Worthington, New York. 


New York. 
Westinghouse Mch. Co., Pittsburg. Pittsburg Gage & Supply Co., Pitts- M : 
burg. - otors, Electric. 

Henry R. Worthington, New York. cs A = Am. Engine Co., Bound Brook, N. J. 

Injectors. Machinery Exhibits. Bullock Elec. Mtg. Co., Cincinnati. 
Hayden & Derby Mfg. Co., N. ¥. Bourse, Philadelphia. Ga” 
John Simmons Co., New. York. Machinists’ Small Tools. and wwe — 

Insulating Materials. Morse Twist Drill & Mch. Co., New pane ard Co., Ampere, N. J. 

Bedford, Mass eneral Electric Co., New York. 

Sterling Varnish Co., Pittsburg. Pratt & Whitney Co., Hartford Guarantee Elec. Co., Chicago. 

Internal Gearing. William Sellers Co., inc., Phila. Lelst, Elec. Co.. Cincianati. 
R. D. Nuttall Co., Pittsburg. Standard Tool Co., Cleveland. National Elec. Co., Milwaukee. 


Northern Elec. Mfg. Co., Madison, 


Marine Engines. 
Robbins & Myers Co., Springfiell, O. 


Marine Iron Works, Chicago. 


Sprague Electric Co., New York. 
Jacks, Hydraulic. Mechanical Deatt. Co., Mattea- St0W, Mfg. Co., Binghamton, N. 
Watson-Stillman Co., New York. was, % Y os ls B. F. Sturtevant Co., Boston. 
’ . Triumph Electrie Co., Cincinnati. 


iers. . Westinghouse Elec. & Mfg. Co. 
Meters, Electric. 
Atlantic Works, East Boston, Mass. hora] Minetsle Co., New York. Pittsburg. 


Westinghouse Elec. & Mfg. Co., Moulding Machines. 


Lamps, Electric. P 
ittsburg. 
Pittsburg. ames Power Specialty Go., Now York. 
Lamps, Incandescent. American Tool & Mch. Co., “Boston. * = Smith Fay. Supply Oo., Cleve- 
Westinghouse Elec. & Mfg. Co., American Tool Wks. Co., Cincinnati. pahor Mfg. Co., Phila 
Pittsburg. Becker-Brainard Mill. Mch. Co., Hyde 
Sawyer-Man Elec. Co., Pittsburg Park, Mass. N Pp 
Lathes. Bullard Mech. Tool Co., Bridgeport, ame Plates and Labels. 
American Tool & Mch. Co., Boston. Conn. = 


American Tool Wks. Co., Cincinnati, Hess-Bright Co., Phila. 

W. F. & J. Barnes Co., Rockford, Tl), Niles-Bement-Pond Co., New York. 

Bullard Mch. Tool Co., Bridgeport, Pratt & Whitney Co., Hartford. Naphtha Gas Machines. 
Am. Gas Furnace Co., New York. 


Conn. 
Jones & Lamson Mch. Co., Spring- Mill Supplies. 
Vt. Gage & Supply Co., Pitts. Nickel. 
es-Bement-Pon ‘o., New York. burg. - 
Pratt & Whitney Co., Hartford. 
William Sellers Co., Inc., Phila. Mine Cars. Orford Copper Co., New York 
Waterbury Farrel Fdy. & Mch. Co., Allis-Chalmers Co., Chicago. i‘ 
Waterbury. 0. Hunt Co., Nozzles. 
Jeffrey Mfg. Co., Columbus. 
Lifting Magnets. Arthur Koppel. New York. Ce, 
‘lee. Controller & Supply Co., Cleve- Russel Whtel & Fdy. Co etro Nozzle and Sleeve Press. 
land. Wellman-t -Seaver-Morgan Co., Cleve- purner, Vaughn & Taylor Co., Cuya- 
Light Railways. 
©. Hunt New York. Mining Moshinery. Nut Tappers 
rthur Koppe ew York. Allis-Chalmers Co., cago. 
Link-Relt “Eng’g Co., Phila. ‘am. Diamond Hock Co., 8. National Mchy. Co., Tiffin, Ohio. 


— Wheel & Fay. Co., Detroit. Geo. F. Blake Mfg. Co., New ~~ Oil Burners 
tuebner Iron Wks., Long Isld. City. a & Bascom Rope Co., St. C. A. Hammel, Los Angeles. 


Lockers.—Metal Contractors’ Supply & Eqpt. Co., Oil Filters. 
Edw. Darby & Sons Co., Phila. Chicago. - 
Merritt & Co., Phila. Davis Galyx Drill Co., New York. Loew Supply & Mfg. Co., Cleveland. 
x Deane Steam Pump Co., New York. Pittsburg Gage & Supply Co., Pitts- 
Locomotive Cranes. Diamond, Drill & Mch. Co., Birds- burg. 
Amer. Hoist & Derrick Co., St. Paul. ro, Pa. 
Browning Eng’g Co., Cleveland. General Electric Co., New York. Oil Systems. 
Industrial Wks., Bay City, Mich. Ingersoll-Sergeant Drill Co., N. Y. Pittsburg Gage & Supply Co., Pitts- 
Interstate» Eng’g Co., Cleveland. Jeffrey burg. 
K les Steam m . 
Frank B. Stratford New York. nowles Stea ump Overhead Trolley Systems. 


Wellman-Seaver-Morgan Co., Cleve- Arthur Koppel, New York. 
land. Laidlaw-Dunn-Gordon Co., New York. Wilcox Mfg. Co., Aurora, Ill. 


For Alphabetical Index to Advertisers see page II. 
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Package Carriers. Planers. H. W. Caldwell & Sons Co., Chicago. 
Lamson Consolidated 8. Co., Bos Am. Toot Wis. Co., Cincinnatt isan, Cincinnatl. 
‘ran achinery Co., Buffalo. fre: 
Packi Niles-Bement-Pond Co., New York. teas 
Pratt & Whitney Co.,’ Hartford. 
Broderick & Bascom Rope Co., St. Planing Mill Machinery. Niles ‘ool Works Co., New York. 


Poole Eng’g & Mch. Co., Baltimore. 
Fay & Egan Co., Cincinnati. Robins Conveying Belt Co., N. Y. 


‘A. Leschen & Sons Rope Co., St. Frank Machinery Co., Buffalo. Sinclair-Scott Co., Baltimore. 
Louis. Pneumatic Tools. 
Mabbs Hyd. Pack. Co., Chicago. Am. Air Compress. Wks., N. Y. Pump Controllers. 
Paint av ish Chicago Pneu. Tool Co., Chicago. Federal Valve Co., Seattle. 
aints an arnishes. Clayton Air Compress. Wks., N. Y. Pp : Engi 
Jos. Dixon Crucible Co., Jersey City. Cleveland Pneu. Tool Co., Cleveland, ,, *¥Mping Engines. 
Lowe Bros. Co., Dayton, Ohio. Curtis & Co. Mfg. Co., St. Louis. | Geo. F. Blake Mfg. Co., New York. 
Paraffine Paint Co., San’ Francisco. Ingersoll-Sergeant Drill Co., N. Y, Deane Steam Pump Co., New York. 
Sterling Varnish Co., Pittsburg. Railway Appliances Co., Chicago. Holly Mfg. Co., New York. 
Rand Drill Co., New York. Knowles Steam Pump Wks., New 
Pattern-Makers’ Machinery. York. . 
Fay & Egan Co., Cincinnati. Pneumatic Tubes. New 
Frank Machinery Co., Buffalo. * ? awrence ch. 0., Lawrence, ass. 
Pratt & Whitney Col, astined, cae Consolidated 8. S. Co., Bos Lawrence Pump & Eng. Co., Lawr- 
D. Smith Fdy. Supply Co., Cleve- ence, 
op Safety Valves. Snow ‘Steam Pump New York. 
_ Warren Steam ump 0., arren, 
Pattern Makers. Gauge & Valve Co., Bos 
Diamond, Drill & Meh. Co., Birds- Ashton Valve Co., Boston, Henry R. Worthington, New York. 
ro, Pa. Consolidated Sarety Valve Co., N, 
3 Crosby Steam Gauge & Valve Co., Pumps and Pumping Mchy. 
Pavement. Boston. Alberger Condenser Co., New York. 
Warren Bros. Co., New York. Star Brass Mfg. Co., Boston. Allis-Chalmers Co., Chicago. 
American Well Wks., Aurora, Ill. 
Perforated Metal. Portable Drilling Machines. = Co.» tore. 
Chicag _ Hilsey Wolf Mch. Co., Cincinnati. Bueyrus Milwaukee. 
Hendrick Mfg. Co., Carbondale, Pe” Portable Time Stamps. Cameron Steam Pump Wks., N. Y. 


Clayton Air Compress. Wks., N. Y. 


Turner, Vaughn & Taylor Co., Cuya- Perry Time Stamping Co., Chicago. Deane Steam Pump Co., New York. 


hoga Falls, O. 


Epping-Carpenter Co., Pittsburg. 
Phosphor Bronze. Power Machinery, Steam OF jjint «& Walling Mfg. Co., Kendall 
Phosphor Bronze Smelt. Co., Phila. Water. Brook! 
Poole Eng’g & Mch. Co., Baltimore. ~ vaver-Morgan Co., Cleve Hall Steam Pamp Co, 
Pick- ngersoll-Sergeant Drill Co., N. 
Lamson S. Co., Bos. Power-Transmission Mchy. Kenworthy Eng’g & Const. Co., Wa- 
ton. ig Allis-Chalmers Co., Chicago. terbury. 
Broderick & Bascom Rope Co., St. Kingsford, Fdy. & Mch. Wks., Os- 
Drivers. Louis. P Wks., N.Y. 
H. W. Caldwell & Sons Co., Chicago, Knowles Steam Pump s., N 
Paul. Gcnoral Electric New Xork. Laidlaw-Dunn-Gordon Co., New York. 
Ingersoll-Sergeant Drill Co., N. y, Hayward Co., New York. Lawrence Mch. Co., Lawrence, Mass. 
Interstate Eng’g Co. Cleveland * Jeffrey Mfg. Co., Columbus. —, Pump & Eng. Co., Law- 
Vulean Iron Works Co., Toledo A. Leschen & Sons Rope Co., St. , renee, Mane. » . 
Louis. Luitwieler Pump. Eng. Co., Los Ap- 
Pi Link-Belt Eng’g Co., Phil geles. 


pe. > John H. McGowan Co., Cincinnatt. 
Am. Spiral Pipe Chicago. Charlotte, Mecklenburg Iron Wks., Charlotte, 
L. O. Koven & Bro., New York. ©, 
Pelton W ater Wheel Co., Frisco. Northern Elec, Mfg. Co., Madison, 
Pittsburg Gage & Supply Co., Pitts- Wis 


burg. Be Pneumatic Co.. New York. 
Jobn Simmons. New York Ridgway Belt Conveyor Co., N.Y. Providence Rae's Wks., Providence. 


Morris Mch. Wks., Baldwinsville, 


s Convey Belt. Co., N. Y. 3 

U.S. Cast Iron Pipe & Fdy. Co., es be oP ga wane York. Snow Steam Pump Wks., New York. 

Phila. Triumph Electrie Co., Cincinnati, Southwark Fdy. & Mch. Co., Phila. 
Walworth Mfg. Co., Boston. Webster Mfg. Co. ~ Chicago William Tod Co., Youngstown. 
Whitlock Coil Pipe Co., Hartford. Westinghouse Elec. & Mfg. @o., Union Steam Pump Co., Battle Creek, 

Pipe Bending. & Co.. Phila wane Steam Pump Co., Warren, 
Whitlock Coil Pipe Co., Hartford. Maes. 

Presses and Dies. Watson-Stillman Co.. New York. 


Pipe-Cutting and Threading... Curtis Robt. WetheriIl & Co. Cheater, Pa. 
Machines. Niagara Mch. & Tool Wks., Buffalo. ff, nry R. Worthington, New York 
Cox & Sons Co..Bridgeton, N. J. Niles-Bement-Pond Co., New York. ad —— 


Curtis & Curtis Co.. Bridgeport, Ct. Pratt & Whitney Co., Hartford. 
Niles-Bement-Pond Co., New York. Waterbury Farrel Fdy. & Meh. Co., Pump Valves. 


Pratt & Whitney Co.. Hartford. Waterbury. Roston Belting Co., Boston. 
Jobn Simmons Co., New York. Watson-Stillman Co., New York. Power Specialty Co., New York. 
a 'o., Boston kh. D. Wood & Co., Phila Punching & Shearing Mchy. 
Pipe Fittings, Cast-Iron. Production Engineers. Rethlehem Fdy. & Meh. Co., So. 
American Spiral Pipe Wks.. Chicago. Everett Audit Co. Chicago Bethlehem, Pa. 


Pelton Water Wheel Co., San Fran- 7 “hy _— Morgan Const. Co., Worcester. 
cisco. Gunn, Richards & Co., New York. National Machinery Co., Tiffin, O. 


Pittsburg Gage & Supply Co., Pitts- $ * Niagara Mch. & Tool Wks., Biffalo. 
burg. Prospectin~ Drills. Niles-Bement-Pond Co., New York. 
John Simmons Co., New York. Am. Diamond Rock Drill Co., N. Y. pratt & Whitney Co., Hartford, Conn. 
Walworth Mfg. Co., Boston. Am. Well Wks... Aurora, Ill. Waterbury Farrel Fay. & Mch. Co., 

Davis Calyx Drill Co., New York. Waterbury. 
Pipe Vises. : R. D. Wood & Co., Phila, 
John Simmons Co., New York. Pulleys, Shafting & Hangers. P 
Allis-Chalmers Co., Chicago. Radiators. 
Piston Rods. Am. Tool & Mech. Co., Boston. John Simmons Co., New_York. 
B. M. Jones & Co., Boston. suhl Malleahle Co., “Detroit. H. B. Smith Co., New York. 


For Alphabetical Index to Advertisers see page 1’. 
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Racks—Machine Cut. Roofing Paints and Varnish. Special Machinery. 
R. D. Nuttall Co., Pittsburg. Lowe Bros. Co., Dayton, Ohio. Globe Mch. & Stamping Co., Cleve- 
- Paraffine Paint Co., San Francisco. land. 
Rail Braces. tainty P. H. Morris, Phila. 
Continuous Rail Joint Co., Newark. - Rope Transmission. Russel Wheel & Fdy. Co., Detroit. 
roderick & Bascom Rope Co., >t. 
Railroad Pumping Engine. Louis. Speed Controllers. 
Lu!‘wieler Pump. Eng. Co., Los An- H. W. Caldwell & Sons Co., Chicago. Foster Engineering Co., Newark. 
geles. Crocker-Wheeler Co., Ampere, N. J. 
: ’ C. W. Hunt Co., New York. Spike Machines. 
» wey Forcings. Jeffrey Mfg. Co., Columbus. National Machinery Co., Tiffin, Ohio. 
M. Jones & Co., Boston. A. Leschen & Sons Rope Co., St. z 
Appliances Co., Chicago. Louis. Spiral Gears. 
Link-Belt Eng’g Co., Phila. R. D. Nuttall Co., Pittsburg. 
Railway Shop Machinery. Providence Eng’g Wks., Providence. 
Chester B. Albree, Allegheny, Pa. Stamps— Steel, Alphabets 
Am. Tool Wks. Co.. Cine Rubber Goods. and Figures. 
W. F. . Barnes Co., Rockforé Boston Belting Co., Boston. : : 
Air Compress. Wks., %. Jenkins Schwerdtle Stamp Co., Bridgeport. 
Fay Egan Co., Cincinnati. St Pp 
Machinery Co., Buffalo. and Pipes. 
Tngersoll-Sergeant Drill Co., ,, Sand Mixers and Sifters. struthers-Wells Go,, Warren, Pa. 
Hanna Eng’g Wks., Chicago. Tippett & Wood, Phillipsburg, Pa. 


Laidlaw-Dunn-Gordon Co., New York. 
Niles-Bement-Gordon Co., New York. * 
Norwalk Iron Wks., So. Norwalk, Ct. 


Obermayer Co., Cincinnati. 
Steam Engine Indicators. 


Pratt & Waitney Gon. Hartford. Saw-Mill Machinery. Star Brass Mfg. Co., Boston. 
tow Flexible Shaft Co., Phila. Allis-Chalmers Co., Chicago. 
Stow Mfg. Co., Binghamton, N. Y. Curtis & Co. Mfg. Co., St. Louis. Steam-Regulat’g Appliances. 
H. B. Underwood & Co., Phila. Fay & Egan Co., Cincinnati. Am. Steam Gauge & Valve Co., Bos 
Watson-Stillman Co., New York. Frank Machinery Co., Buffalo. ton e 
P . Jeffrey Mfg. Co., Columbus. Ashcroft Mfg. Co., New York. 
Rawhide Packing. A. Leschen & Sons Rope Co., St. Crane Co., Chicago. 
Mabbs Hydraulic Pack. Co., Chicago. Louis. Julian D’Este Co., Boston, Mass. 
Foster Engineering Co., Newark. 
Reamers. Saws, Metal. Harrison Safety Boiler Wks., Phila. 
Standard Tool Co., Cleveland. Curtis & Co. Mfg. Co., St. Lonis. Jenkins Bros., New York. 
4 . Hoefer Mfg. Co., Freeport, M1. Pittsburg Gage & Supply Co., Pitts- 
Record. Devices—Automatic. burg. 
Perry Time Stamp Co., Chicago. Screens, Mining. oe alve, Fdy. & Cons. Co., 
Resistance Banks and Units. Mie ions York. 
Elec. Controller & Supply Co., Cleve: Robins Conveying Belt Co., N. Y. Walwecth bate. 
land. W. 8. Tyler Co., Cleveland. Watsou & MeDaniel Coe Phila. 
Rheostats. Screw Machines. Steam Shovels. 


Cutler-Hammer Mfg. Co., Milwaukee. 
Simplex Elec. Heat. Co., Cambridge, Jo0¢8 & Lamson Mch. Co., Spring- Bucyrus Co., So. Milwaukee. 
Mass. field, Vt. Cc. W. Hunt Co., New York. 
National-Acme Mfg. Co., Cleveland. Marion Steam Shovel Co., Marion, O. 

Riveting Machines. New York.  Vulean Iron Wks. Co., Toledo. 
Chester B. Albree, Allegheny, Pa. ratt & Whitney Co., Hartford. 


Bethlehem Fdy. & Mch. Co., So. Steam Traps. 


Bethlehem, Pa. Separators, Steam and Oil. american Blower Co., Detroit. 
Cleveland Pneu. Tool Co., Cleveland. Allis-Chalmers Co., Chicago. Geo. F. Blake Mfg. Co., New York. 
Hanna Eng’g Wks., Chicago. American Tool & Mch. Co. Boston. Julian D'Este Company, Boston. 
Ingersoll-Sergeant Drill Co., N. Y. Austin Separator Co., Detroit. John Simmons Co., New York. 
National Machinery Co., Tiffin, O. John Davis Co., Chicago. B. F. Sturtevant Co., Boston. 
Niles-Bement-Pond Co., New York. Julian D'Este Co., Boston. Walworth Mfg. Co., Boston 
Pedrick & Ayer Co., Plainfield, N. J, Direct Separator Co., Syracuse. Watson & McDaniel Co., Phila. 
Rand Drill Co., New York. Goubert Mfg. Co., New_York. Wright Mfg. Co., Detroit. 
William wy Co., Ine., Phila. Harrison Safety Boiler Wks., Phila. 

R. D. Wood & Co., Phila. Hoppes Mfg. Co.. Springfield, O. Steel. 


Loew Supply & Mfg. Co., Cleveland. Wm. Jesso' 
Rivet-Making Machinery. Petter 7B: M. Jones & Co., Boston. 


National Machinery Co., Tiffin, 0. Warren. Webster & Co., Camden, N.J. Walworth Mfg. Co.,, Boston. 

Road-Makin~ Machinery i Steel Axles. 

$ ° ewer Pipe Presses & Dies. 
Vulean Iron Works, Toledo. Turner, Vanghn & Taylor Co., Cuya B. M. Jones & Co., Boston. 
hoga Falls, O. 

Allis-Chalmers Co., Chicago. Shaft Couplings, Flexible. Federal Mfg. Ga 
Robins Conveying Belt Co., N. Y. Controller & Supvly Co., Cleve- Mfg. 
Sturtevant Mill Co., Boston. land. Hess-Bright Co., Phila. 

Rock Drillers, Electric. Shapers. Steel Works Machinery. 
Northern Elec. Mfg. Co., Madison, American Tool Wks. Co., Cincinnati. Wellman-Seaver-Morgan Co., Cleve- 

Wis. Cincinnati Shaper Co., Cincinnati. land. 

Co., Buffalo. s 1 
c Niles-Bement-Pond Co., New York. tencils. 
Rolling Mill Machinery. Pratt & Whitney Co.. Hartford. gchwerdtle Stamp Co., Bridgeport. 


& Machinery staptoe Shaper Co., Cincinnati 
sboro, Pa -hine C Torceste 
Kenworthy Eng. Const. Co., Water- Stockbridge Machine Co., Worcester. Stokers—Mechanical. 


ury. : Babeock & Wilcox Co., New York. 
Morgan Const. Co., Worcester. Shutters (Fire). re > Me be * 
Niles-Bement-Pond Co., New York. Kinnear Mfg. Co., Columbus. 
Poole Eng. & Mach. Co., Baltimore. Wileox Mfg. Co., Aurora, Il. s 
Wellman-Seaver-Morgan Co., Cleve- tone. 

1 Silicate Stone. Silicate Stone Co., New York. 


and. 
Robt. Wetherill & Co., Chester, Pa. Silicate Stone Co., New York. 
Structural Iron Work. 


Roofing. Skylights and Ventilators. chester B. Albree, Allegheny, Pa. 
Paraffine Paint Co., San Francisco. Jos. Plenty Skylgt. Wks., Jersey City. American Bridge Co., New York. 


For Alphabetical Inder to Advertisers see page tT. 


f 
a 


22 THE BUYERS’ DIRECTORY 


Berlin Const. Co., Berlin, Conn. Turn Tables. 
Browning Eng’g Co., Cleveland. Arthur Koppel, New Yor! 
Interstate Eng’g Co., Cleveland. Russel Wheel & Fdy. Co., _— 
+ & Sons Rope Co., St. Tippet & weet, srhinipsbure Pa. 
iter-Conley Mfg. Co., Pittsbur; Turret Heads. 

Russel Wheel & Fay. Co. Detroit, T. R. Almond Mfg. Co., Brooklyn. 
Wm. B. Scaife & Sons Co., Pittsburg. 

Turret Lathes. 


Superheaters. 


Water Softening Apparatus. 


Harrison Safety Boiler Wks., Phila. 

N. Y. Continental Jewell Filt. Co., 
New York. 

Wm. B. Scaife & Sons Co., Pittsburg. 

Warren Webster & Co., Camden, NJ. 


Water-Wheels. 


American Tool & Mch. Co., Boston Abner Doble Co., San Francisco, 


4 “Mecklenburg Iron Wks., Charlotte 
Babeock & Wilcox Co., New York. American Tool Wks. Co., Cincinnati. N . 


Potter Separator Co., New York. 
Power Specialty Co., New York. eld, Vt. 
Providence Eng'g Wks., Providence. Niles. Bement-Pond Co., New York. 


Pratt & Whitney Co., Hartford. 
Tanks. 


Allis-Chalmers Co., Chicago. Twist Drills. 

Atlantic Works, East Boston, Mass. Standard Tool Co., Cleveland. 

W. E. Caldwell Co., Louisville. 

Flint & Walling Mf g. Co., Kendall- 

L. O. Koven & Bro., New York. G. M. Gest, New York. 

Iron Wks., Charlotte, 


Riter-Conley Mfg. Co., Pittsburg. 
Russel Wheel & Fdy. Co., Detroit. 
Wm. B. Scaife & Sons Co., Pittsburg. 
gy Co., Warren, Pa. 
ppett & Wood. Phillipsburg. Pa. 
Titusville Iron Go., New York. 60, 
Robt. Wetherill & Co., Chester, Pa. Am. Air Compressor Wks., Y. 
Geo. F. Blake Mfg. Co., New York. 
Clayton Air-Compress. Wks. 


Vacuum and Draft Gauges. 
Bristol Co., Waterbury, Conn. 


Taps and Dies. 
Twist Guild & Garrison, Brooklyn. 
Twist Dri u 7a 
Bed! ‘ord, ‘Mane. i Knowles Steam Pump Wks., N. Y. 
John H. McGowan Co., Cincinnati. 


Tapping and Ream. Mch. 
Pratt & Whitney Co.. Hartford. 
Stow Flexible Shaft Co., Phila. 


Tenoning Machines. 
Fay & Egan Co., Cincinnati. 
Frank Machinery Co., Buffalo. Biaten. 
Ashton Valve Co., 


Thermometers. Boston Belting Co., 


Bristol Co., Waterbury. 

— & Maurer Mfg. Co., Roches- Crane Co., Chicago. 
er. 
Boston. 

John Davis Co.. Chicago. 

Julian D’Este Co., Boston. 

Foster Eng’g Co., Newark. 

Jenkins Bros., New York. 


Time Checks. 
Am. Ry. Supply Co., New York. 
Schwerdtle Stamp Co., Bridgeport. 


Kennedy Valve Mfg. Co., New York. 
Time Detectors, Watchman. john H. McGowan Co., Cincinnati. 
Co., Wire Mill Machinery. 


E. Howard Clock Co., Boston. Pittsburg Valve, Fdy. & Cons. 
Pittsburg. 

Ross Valve Co., Troy. 

John Simmons Co., New York. 

Star Brass Mfg. Co., 
Walworth Mfg. Co., 

Watson & McDaniel °Phila. 


Time Recorders. 
E. Howard Clock Co., Boston. 


Time Stamps, Automatic. 
Perry Time Stamp Co., Chicago. 


Vises. 
Tracing Cloth. 
Kolesch & Co., New York. 


Trade Marks. 
Everett E. Kent, Boston. 


Wage Calculators. 
Calculagraph Co., New York. 


Tramways. _ Watchman Clocks. 
A, Le schen & Sons Rope Co., St. E. Howard Clock Co., Boston. 
nis. 


Watchman Time Detectors. 
Transmitting Machin---- E. Howard Clock Co., Boston. 


Leschen & Sons Rope Co., St. 


Louis. Water-Closets. 
John Simmons Co., New York. 
Trolley Track. 
Wileox Mfg. Co., Aurora, Il. Water Meters. 


Henr, Yorthington, New 
Tumbling Mills. 
8. Obermayer Co., Cincinnati. Water Purifying Apparatus. 


H i Safety Boiler Wks., Phila. 
Turnbuckles. ye 


Jobn Simmons Co., New York. Warren Webster & Co., Camden, N 


Bullard Mch. Tool Co., Bridgeport. The, 
Jones & Lamson Mch. Co., Spring- Pelton Water Wheel Co., San Fran- 


Hohmann & Maurer Mfg. Co., Roches- Geo. F 
ter. 


Crosby Steam Gage & Valve Co., 


For Alphabetical Index to Advertisers see page 11. 


cisco. 

Poole Eng’g & Mch. Co., Baltimore. 

Power Specialty Co., New York. 

-Seaver-Morgan Co., Gleve- 
an 

R. D. Wood & Co., Phila. 


Water-Wheel Governors. 


nderground Conduit Systems. Lombard Governor Co., 


Bost 
yoodward Governor Co., Hockford, Ih, 


Water-Works Pumping Mchy. 
Allis-Chalmers Co., Chicago. 

*. Blake Mfg. Co., New York. 
Deane Steam Pump Co., New York. 
Holly Mfg. Co., New York. 
Knowles Steam Pump Wks., N. Y¥. 
Laidlaw-Dunn-Gordon Co., New York. 
Lawrence Mch. Co., Lawrence, Mass, 
Snow Steam Pump Wks., New York. 
Southwark Fdy. & Mch. Co., Phila. 


Deane Steam Pump Co., New York. & >. Pa. 


R. Wood & Co., 
R. Worthington, New York. 


Laidlaw-Dunn-Gordon Co., New York. 


Wells—Artesian. 


Snow Steam Pump Wks., New York. Clayton Air Compress. Wks., N. Y. 
Union Steam Pump Co., Battle Creek, Laidlaw-Dunn-Gordon Co., New York. 


Mich. 
Henry R. Worthington, New York. 


American Diamond Rock Drill Co. 
Valves—Gas, Steam & Water. New York. ; 
Am. Steam Gauge & Valve Mfg. Co., 


Well Supplies. 


or! 

Well Wks., Aurora, Ill. 
Laidlaw-Dunn-Gordon Co., New York. 
& Sons Rope Co., St. 


nis. 
Consolidated Safety Valve o., N. y, John Simmons Co., New York. 


Williams Bros., Ithaca, N. Y. 


Wire Cloth and Screen. 
W. S. Tyler Co., Cleveland. 


Wire Lath. 
Clinton Fireproofing System, N. Y¥. 
Roebling Construction Co., N. ¥. 


Kenworthy Eng'g & Const. Co., Wa- 
terbury. 


Wire Nail Machinery. 
National Machinery Co., Tiffin, Ohio. 
Turner, Vaughn & Taylor Co., Cuya- 

hoga Falls, 


Wire Rope. 
Am. Hoist & Derrick Co., St. Paul. 
Rroderick & Bascom Rope Co., St. 


Louis. 
Jeffrey Mfg. Co., Columbus. 
A. Leschen & Sons Rope Co., St. 


Louis. 
Phosphor Bronze Smelt. Co., Phila. 


on Blocks. 
S. Wood Preserving Co., New 


Wood-Work.n« Machinery. 
Fay & Egan Co., Cincinnatl. 
Frank Machinery Co., Buffalo. 


Worm Gearing. 
Williams & Co., 
. D. Nuttall Co., Pittsburg. 


Wrecking Roves. 


Wm. B. Seaife & Sons Co. Pittsburg. A. A. ee & Sons Rope Co., &. 


ENGINEERING MISCELLANY 23 


ATLANTIC, GULF AND PACIFIC CO. 


Hydraulic Dredge ye ee through 6.170 ft. of pipe. 
ENGINEERS AND CONTRACTORS. 


sPeciaLries: Dredging, Dredging Machines, Land Reclamation, Docks, Piers, Foundations, Bridges. 
Correspondence solicited, 


MAIN OFFICE: PARK ROW BUILDING, NEW YORK. 
BRANCH OFFICES: 220 MARKET STREET, SAN FRANCISCO, CAL. 
OS YESLER WAY, SEATTLE, WASH. MANILA, PHILIPPINE ISLANDS. 


THE ROEBLING SYSTETI1 
Fire-Proofing and Wire Lath 


THE ROEBLING CONSTRUCTION CO., 
Fuller Building, New York, N. Y. 


NATIONAL PYROGRANIT COMPANY 


MANUFACTURERS OF 


FIRE BRICK 


Office, 17 Battery Pl., N.Y. Works, South River, N. J. 


WANTED: COST CLERK. 


Must be experienced in Cost-Keeping, in Machinery 
manufacturing line. Address Cust Department, 


DEANE STEAM PUMP COMPANY, Holyoke, Mass. 


WANTED a thoroughly competent managing fore- 


man. Attractive wages will be paid for right MD. 
man, Address MANUFACTURERS AND DESIGNERS OF ALL Keo 


Tue Vucan InonWorxs Co., Toledo, Ohio. 4 F AVY M ACH IN ERY. 


WANTED Electrical Engineer to take charge of 


general electrical construction, under chicf en- 
Fe Applications by writing only. Address La 
HESNAYE, 60 West 37th Street, New York. 


HENRY CAREY BAIRD & CO. ARI 
INDUSTRIAL PUBLISHERS, BOOKSELLERS IMPORTERS GEAR NG 
810 Walnut Street. Philadelphia, Pa., U.S. A. 
Our New and Revised Catalogue of Prac- LEAD FERTILIZER WORKS, 


tical and Scientific Books, 93 was 
of on Mining, GRAIN ELEVA BRASS. COPPER 


Prospecting, Mineralogy, Geology, Assaying, TIN PLATE ING MILLS CABLEs**MARINE RAILWAYS 
Analysis, ete.; a Catalogue of Books on Steam 3 

and the Steam Engine, Hachiners. ete.; a Cata- POOLE LEF L TURBINE WATER- WHEELS 
logue of Books on Sanitary Science, Gas Fitting. %o, DREDGING MACHINES. x 
Plumbing, etc., and our other Catalogues and RS wv 
Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free : NAP ppt! ay 

of postage to any one in any part of the world 


who will Prot his address. ves men 
Please mention The Engineering Magazine when you write. 
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P. @ W. PRECISION TOOLS. 


Awarded GRAND PRIZE, Louisiana Purchase Exposition'™ 
Our new 64-page book “‘ Turret Lathes’’ now ready. 


2 x 26-Inch TURRET LATHE. Five Sizes. 
The use of the cross slide in connection with the turret enables turning, facing and boring operations to be car- 
ried on at the same time. The locking pin engages the turret horizontally and under the working tool, therefc re 


does not have a tendency to iift ¢urret from the bearing. 
136-138 LIBERTY ST., NEW YORK 
PRATT @ WHITNEY co., WORKS: HARTFORD, CONN. 


OFFICES.—Boston: 144 Pearl Street. 21st & Callowhill Streets. Pirrssurc, Pa.: 
Fri k Building. Curicaco: 46 South Canal Street. St. Lours, Mo.: 516 North Third Street. 


25 Kw. Curtis Turbine, Horizontal Type 


TURBINES OF THIS TYPE ARE MANUFACTURED 
IN CAPACITIES OF FROM 15 KW. TO 300 KW. 


GENERAL OFFICES, SCHENECTADY, N. Y. 


Sales Offices in all large cities New York Office, 44 Broad Street 


Please mention The Engineering Magazine when you write. 
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ELECTRIC 


Traveling 
Cranes 
and Hoists 


COMPLETE 
EQUIPMENT 
FOR 


Locomotive, 
Boiler and 


Two 5-ton Niles Blecteic Jib Cranes, Height, 32 feet Reach, 12 feet. Machi ne Shop 
Co., Schenectady, N. Y. 


No. 6. Bending Rolls, Awarded Grand Prize, Louisiana Purchase Exposition. 


NILES-BEMENT-POND 


136-138 Liberty St., New York, U.S. A. 


Boston, 144 Pearl Street. Chicago, Western Union Bidg. Pittsburgh, Frick 
St. Louis, 516 N. "Third St. Philadelphia, 21st and Callowhill Sts. Contin, 23-25 Victoria St. S. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING MISCELLANY 


ENGINEERING COMPANY OF AMERICA 


Engineering Contractors 


Electric and Steam Railway 
Industrial Installations 
Mining 
74 Broadway. 8s 83 NEW YORK 


OR carrying Mail, Orders, Invoices, Check Sheets, 

P N E U om Blue Prints, Small Tools, Packages, etc., about 

works and within buildings, Departments put in 

M ATI C instant touch with each other and with the management. 
Send for Catalogues 


i UBES LAMSON CON. S. S. CO. | LAMSON PNEU. TUBE Co. 


BOSTON, MASS. 20 CHEAPSIDE, LONDON, E. Cc. 


KINNEAR STEEL ROLLING 


DOORS AND SHUTTERS 


SEND FOR CATALOGUE 


THE HINNEAR MFG. CO., Columbus, Ohio, U. S. A. 
BOSTON CHICAGO PHILADELPHIA 


86 WATER ST. 112 CLARK Sr. 1011 CHESTNUT ST. 


YOU CAN SAVE MONEY! 


The Insurance Underwriters allow 10% off for the installation of a 
t oward Watchman Clock. We also make Tower and Ojfice 
clocks for Mills, Factories, etc. Booklet ‘‘M ’’ will tell you all. 


= E.HOVWARD CLOCK CoO. 


40! WASHINCTON ST., BOSTON. MASS 


AMERICAN 
COMBINED PRESSURE-AND RECORDING GAUGES. 
POP SAFETY, CYLINDER AND UNDERWRITER RELIEF VALVES. 
Unexcelled. Guaranteed to give satisfaction. Send for Catalog. 


MANUFACTURED BY 


AMERICAN STEAM GAUGE ANO VALVE MANUF’G COMPANY, 


BOSTON. NEW YORK. CHICAGO. PHILADELPHIA. 


STEEL CONSTRUCTION 


IN ALL BRANCHES. 
Buildings Designed and Erected in All Parts of the World. 


Roof Frames, Trusses and Girders, Boilers, Li my and Heavy Plate Work, 
polas, Ladles vert Open earth Furnace Casings, 
Chimneys, Riveted Pipe, Corrugated Iron. 


RITER-CONLEY MFG. CO., Pa. 


New YORK OFFICE: 39-41 CORTLANDT STREET. 


Please mention The Engineering Magazine when you write, 
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W E S T O N Stenderd 


Voltmeters, Ammeters, Wattmeters 


Strictly High Grade ; Recognized as Standards 
Weston Electrical instrament Co. 
Waverly Park, NEWARH, N. J. 
BERLIN): We Instrament Co., Ritterstrasse 88 
LONDON: Elliot costes Works, Lewisham 
PARIS, FRANCE 12 Rue St. Georges 
New York Office: 74 Cortlandt Street. WESTON STANDARD VOLTMETER 


Kent Ave., cor, South 10th Street. 


Ressevelt, Grand or E, 23d Street Ferry BROOKLYN, N. Y. 


STEAM PUMPS. VACUUM APPARATUS. 
VACUUM PUMPS, CONDENSERS. 
FILTER-PRESS PUMPS. AMMONIA PUMPS. 


ORY AIR COMPRESSORS. ACID BLOWERS. 


Hoisting 


IN USE Built to Gauge on the Duplicate Part System 
Quick Delivery assured. 


STEAM AND ELECTRIC HOISTS 
CABLEWAYS 


HOISTING AND 
CONVEYING DEVICES 


For Mining, Quarrying, Logging 
Dam Construction, Etc. 


LIDGERWOOD MFG. CO. 
96 Liberty Street, - NEW YORK 


Philadelphia, Chicago, Boston 


Pittsburg, Atlanta, New Orl 
(Lidgerwood Standard No. 4 Boom Swinging Gear Engine.) 


Please mention The Engineering Magazine when you write, 
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RAILWAY EQUIPMENT 


Westinghouse 


Steam Driven Air Compressors 


The constantly increasing de- 
mand for these compressors 
in all classes of industrial 
work, is in a large measure 
due to their simplicity, neat- 
ness and compactness. They 
are attachable to wall, column 
or can be mounted on floor, 
requiring no foundation. 


Being the recognized standard 
for railroad air brake sys- 
tems, guarantees their abso- 
lute reliability. 


The Westinghouse Air Brake Co. 
Pittsburg, Pa. 
The Air Brake Builders 


Westinghouse 
Season 1905 
Fan Motors 


Alternating and Direct Current 


Deliver the Most Air 
with least current consumption 


12” and 16” Desk and Bracket 
Types with Adjustable Speeds. 


One and Two Speed Ceiling Types. 


A Written Guarantee 
Accompanies Each Fan 


Westinghouse Electric 
& Mfg. Co., Pittsburgh, Pa. 


Sales Offices in All Large Cities. 


Vor Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario, 


Please mention The Engineering Magazine when you write. 
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POWER-PLANT EQUIPMENT 


The 
Machine Company 


Works, East Pittsburg, Pa. 


A Westinghouse-Parsons 750 K. W. Steam Turbine Generating Unit. 


Designers and Builders of 


Modern Prime Movers 


Including 


Steam Turbines 


- Both High and Low Speed. 
Steam En gines Simple and Compound. 


Horizontal and Vertical. 
° Both Single and Double Acting. 
Also the 
Roney Mechanical Stoker 


The Great Fuel Economizer 


Address nearest Sales Office for particulars. 


New York, 10 Bridge St. Chicago, 171 La Salle St Boston, 131 State St. 
Detroit, Union Trust Bldg. Pittsburg, Westinghouse Bldg. Philadelphia, Stephen 
Charlotte, N. C., So. Tryon St. Atlanta, Equitable Bidg. Girard Bldg 

San Francisce, Hunt, [irk & Co., 614 [lission St. 


Please mention The Engineering Magazine when you write, 
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ENGINEERING PUBLICATIONS 


JUST PUBLISHED 


Mechanical Appliances, Mechani: 


cal Movements and Novelties of Construction. By GARDNER 
D. Hiscox, M. E. 400 Pages, 970 Illustrations, Cloth. $3.00 
Being a Complete Work and a Continuation as a Second Vol- 
ume of the Author’s 


Mechanical Movements, Powers and 
Devices. 400 Pages, 1800 Illustrations, Cloth. $3.00 


‘* Works of this sort bear the same relation to invention 
and machine design that the dictionary and the encyclo- 
pedia do to the literary worker.” 


American Tool Making and Inter- 


changeable Manufacturing. By JosEpH V. WoopworTH. 560 
Pages. 600 Illustrations. Cloth. $4.00 


Compressed Air, Its Production, Uses 
and Applications. By Hiscox. Cloth. $5.00 


Modern Machine Shop Tools 


By VanpERvoorT. Cloth. $4.00 


Dies: Their Construction and Use 


for the Modern Working of Sheet Metals. By Woopworrtu. 
Cloth. $35.00 


NEARLY READY 


Modern Gas Engines and Producer 
Gas Plant. By R. E. Matruor, M. E. Translated by Walde- 
mar B, Kaempffert. 300 Pages. Illustrated. Cloth. $2.50 


Ghe Engineering Magazine, *° 
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ENGINEERING PUBLICATIONS 


JUST PUBLISHED 


STEAM TURBINES 


WITH AN APPENDIX ON 


GAS TURBINES 


AND THE FUTURE OF 


HEAT ENGINES 


BY 


DR. A. STODOLA 


PROFESSOR AT THE POLYTECHNIKUM IN ZURICH 


Authorized Translation from the Second Enlarged and Revised 
German Edition 


BY 
DR. LOUIS C. LOEWENSTEIN 
DEPARTMENT OF MECHANICAL ENGINEERING LEHIGH UNIVERSITY 
With 241 Cuts and 3 Lithograph Tables 


SUMMARY OF CONTENTS 


Elementary Theory of the Steam Turbine 
a. Axial Turbines. 
4. Radial Turbines. 
Theory of the Steam Turbine Thermodynamically Considered . 
a. The Steady Flow of Steam. 
6. The Laws of Energy in the Steam Turbine. 
Construction the [Most Important Turbine Parts 
Critical Angular Velocity of a Multiple Loaded Shaft 
Steam Turbine Types 
The deLaval,? Seger, Riedler-Stumpf, Zdily, Curtis, Rateau, Parsons, 


Schulz, Lindmark, Gelpke-Kugel, Fullager, Scheme, Nadrowski, Parsons 
double-motion, Marine. 


A Few Special Problems of Steam Turbines 
Theory and Construction. 
Appendix 


Future of the Heat Engine. 440 pages, octavo cloth, $4.50. 


The Engineering Magazine, ““Niw ‘York, v. s. A. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS| 


WOOD BLOCKS 


U. S. WOOD BLOCKS (Creo-Resinate process) 
made by the U. S. Wood Preserving Co., have 
received the highest commendations from Engineers 
and Architects all over the country. They are 
rapidly demonstrating their superiority over every 
other kind of pavement. 


They have been rapidly growing in favor for use 
in Court Yards, Drive-ways, Shop Floors, and large 
Buildings. Wood pavement is peculiarly adapted for 
such uses, owing to its noiselessness, its coolness, its 
perfect cleanliness and its extreme durability. 

We are prepared to furnish estimates on private 
work including, in addition to the above, Stable Floors, 


Garages, Machine Shop F loors, Ferry Boats, etc. 


U. S. Woop PRESERVING Co. 
29 Broadway, New York. 


Please mention The Engineering Magazine when you write. 
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LOCKERS 


THE EXPANDED METAL LOCKER 


THE LOCKER THAT HAS 
STOOD THE TEST OF 
YEARS. 


LOCKERS AS MANUFAC- 
TURED BY US HAVE AD- 
VANTAGES OVER ALL OTH- 
ERS. 

WRITE FOR REASONS. 


MANUFACTURERS ALSO 
OF 

SOLID STEEL LOCKERS, 

SHELVING, BINS, PAR- 

TITIONS, RACKS, ETC.: : 


MERRITT & COMPANY 


Ridge Avenue, PHILADELPHIA, PA. 


PEN-DAR 


| METAL LOCKERS 


ALL STEEL, SANITARY AND GERM 
PROOF. PERFECTLY VENTILATED. 


Can be built of any dimensions, and enamelled black or 
# «any otherfinish. If you are running a factory, you need to 
H know about our lockers. Send for our new catalogue. 


EDWARD DARBY & SONS CO., INC. 
235 ARCH STREET, PHILADELPHIA, PA. 


The Great Time Saver 


Tue EncineerinG Inpex published in this Magazine is the 
greatest time saver ever put before the Engineering world. 
Thousands use it regularly—some do not. Have you looked 
into ii? Tne Index is all you need to keep up to the latest 
developments in applied engineering. See the ENGINEERING 
InDEx in this Magazine. 


Please mention The Engineering Magazine when you write. 
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(‘THE AMERICAN 


TOOL WORKS CO. 
CINCINNATI, U. S. A. 


PLANERS 


22 in. to 72 in. 
between housings. 


SHAPERS 
16 in. to 28 in. Stroke. 


UPRIGHT DRILLS 


: 12 in. to 
RADIAL 42 in. 


DRILLS Swing. 
From 3 ft. 


to 
7 ft. arms. 


Belt, or Electric Motor Drive 


a Tue Most Mopern Line IN THE WorLp. 


ROGERS’ 
Drawing & Design 


A IN MEGHANICAL 


HE work contains 506 pages, illustrated 
by over 600 cuts aa iagrams, very 
many of them full page drawings; the 

book is printed on a very fine grade of 
paper; it measures 8% x 10% inches and 
weighs over three pounds; the binding is in 
black cloth with gold edges and titles; the 
volume is made to open freely and is in 
every way a most complete up-to-date book 
both in contents and as a specimen of high 
standard book making. 


DRAWING 


CONTENTS: 

Useful Terms and Definitions; Drawing 
Board, T-Square and Triangles; Lettering; 
Shade Lines; Section Lining; Geometrical 
Drawing; Isometrical Projection; Cabinet 
Projection; Orthographic Projection; Devel- 
opment of Surfaces; Working Drawings; 

ints and Colors; Tracing and Blue Print- 
ing; Reading of Workin Drawings; Ma- 
chine Design; Physics and Mechanics; Ma- 
terials Used in Machine Construction; 
Screws, Bolts and Nuts; Rivets and Riveted 
se Power Transmission; Shafts and 

earings; Belts and Pulleys; Gear Wheels; 
Metal Working Machines; Dies and Presses; 
Drilling and Milling Machines; The Lathe; 
Engines and Boilers; Electrical Machines; 
Drawing Instruments; Logarithms; Tables 
and Index. 


postpaid to any address. The 
Price, money paid will be refunded 


if the book is not found to be 
$3. 00 satisfactory. 


i. ‘Special Payment Offer: 

The book will be sent post-free to any 
reader of the ENGINEERING MaGazIne wh»? 
sends to us $1 and a written mg me to 
remit the balance in two monthly install- 
of $1 each, and referring to this 


THEO. AUDEL @ CO. 
Educational Book Publishers 
63 Fifth Ave., NEW YORK 


Please mention The Engineering Magazine when you write. 
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CRANES 


PNEUMATIC, HAND AND ELECTRIC 


PEORICK BAYER CI 


I BeamjTrolleys, Pneumatic Hoists 
Full Equipments for the Foundry and Machine Shop 


SEND FOR CATALOGUE ‘‘E”’ 


PEDRICK & AYER COMPANY, Plainfield, N. J. 


A.B. Q AND C 
UNDERWOOD 
& COMPANY Metal Sawing Machines 


1027 HAMILTON ST., MADE IN TWO STYLES. 
PHILADELPHIA, PA., U.S.A. 


Q AND C Bryant Saws. 
Q AND Ajbor Driven Saws. 


Each of these Saws are made in three sizes. 


For cutting off Stcel Rails, Rounds, 
Squares and Structural Material, 
Gates from Steel Castings, etc. 


SEND FOR CATALOG 
MANUFACTURERS OF 


pecial Tools for Railway Repair hops, Radius 
ortable Facing Arms, Boring Bars for Lathe 
Work, Portable Cylinder Boring Bars, Portable RAI LWAY APPLIANCES CoO. 
Valve Seat Rotary Planing Machine, Portable 
Crank Pin Turning Machine. SUCCEEDING @ anv C co. 
SEND FOR OUR LATEST CATALOGUE. Old Colony Building, - - ~- CHICAGO. 
CABLE A Un ae 


coves Westean Union’: 114 Liberty Street, - - - YORK, 


Please mention The Engineering Magazine when you write, 
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PORTABLE ELECTRICAL) 
DRIVEN 


HAND DRILL 


For drilling Holes in Metal 
or Wood. Saves time and 
Strength. Under perfect con- 
trol of the operator at al 
times. Can be carried any- 
where. Made in 3 sizes 
to hold drills from o to 
1-4 1n., 0 to 3-8 in., o to 
1-2 in. 


Power from any incandescent lamp socket. Direct Current 
SENT ON TRIAL. 
THE HISEY-WOLF MACHINE COMPANY 
Civcinnati, Ohio, U. 8. A. 


PNEUMATIC 
RIVETING 
MACHINES 


For Bridge and 
Structural, 
Boiler and 
Tank work 
Manufactured by 

CHESTER 

B. ALBREE 

IRON 

WORKS, 
28 Market St 


Allegheny, Pa. 


PP 


MACHINE-SHOP EQUIPMENT 


"Wl Descriptive Catalog on request. 
Hanne Engineering Works 
820 ELSTON AVE. ,CHICAGO, 
Thes. W. Pangborn Co., 42 Dey St., New York. 
Edward J. Etting, Harrison Bidg., Philadelphia, Pa. 


RIVETERS 


The Constructor 


A HANDBOOK OF MACHINE DESIGN. 


By F. REULEAUX. 


Authorized translation, complete and unabridged, 
from the Fourth Enlarged German Edition. 


By HENRY HARRISON 


SUPLEE, B.Sc. Quarto, 312 pages, 1,200 illustrations. 


Price, $7.50. 


As it stands the book is the best prac- 
tical treatise on machine design of 
which we have any knowledge, and 4 
thjs translation it is placed within reac 
of English-speaking e: gineers to whom 
alone it has been inaccessible hereto- 
fore.—Engineering News. 


The present work enables every Eng- 
lish-speaking designer, draughtsman 
and engineer to use the vast collection 
of data and information, not only in his 
own language. but also in the notation 
in which, probably for a long time, his 
computations must be made.— 7) he Engi- 
neering Magazine. 


Sent by Express, prepaid. 


The completion of the translation of 
Reuleaux’s *‘Constructor” marks an 
epoch in the technical literature of the 
country. It may be confidently stated 
that n> one technical work has had 
so great an influence upon the entire 
yen go ot machine design in Europe 
and incidentally in England and Amer- 
ca, through erman-readin engi- 
neers) as this famous book —Engineer- 
ing Mechanics. 


The book is a most useful one, and 
should be in the library of every me- 
chanical engineer, and kept as a book 
of reference in the drawing room of 
every machine shop.—Zngineer- 
ing and Mining Journal. 


THE ENGINEERING MAGAZINE PRESS, 


140-142 NASSAU STREET, NEW YORK. 
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ae Hydraulic Results With Pneumatic Riveter. 
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What A Tool Does 
Proves What A Tool Is. 


For Pneumatic Tools of Highest Grade, 
The Peer of ‘‘Clevelands” were never made; 
They have proved the best by test of time, 
Aind will do your work in every line. 


For a hose coupling that is always tight, 
Try Bowes’ Patent. It is out of sight. 


WRITE FOR CIRCULARS 


Ghe CLEVELAND PNEUMATIC TOOL CO. 


CLEVELAND, OHIO, U. S. A. 
JOHN TURNBULL, JR., & SONS, Glasgow, Scotland. The PRESSLUFT-GESELLSCHAFT, m. b. h., Dusseldorf, Germany 


‘““WILLEY’’ 
Electrically Driven Grinders 
This Centre Grinder can be used not only for 
grinding centres, but for other purposes fully 
described in our New Catalogue. Send for it. 


JAS. CLARH, Jr., COMPANY 
LOUISVILLE, i: KENTUCKY 


... Hydraulic Riveters ... 


Punches, Shears, Operating Valves. Steam and Centrifugal 
Pumping Machinery. Mathews Fire Hydrants. Gate 
alves and Indicator Posts. Cast Iron Pipe. 


R. D. WOOD @CO., 400 Chestnut St., Philadelphia, Pa. 


nd 
L qu 1 d S t e e l Correct] Helical Spurs and 
HEAT ABOUT 5,400° F. chains, Usiversal Joists, 


ANYWHERE-IN HALF A MINUTE Yj -. Large Stock on hand, 


Goldschmidt Thermit Co. 
43 Exchange Place, NEW YORK Send for Cat. E M. 


IRON AND STEEL AND A Treatise. By Henry M. Home. Price, $5.00. 


THe ENGINEERING MAGAZINE, 


OTHER ALLOYS 140 Nassau Street, New York 


Please mention The Engineering Magazine when you write, 


AJAX 
4 
| 
Be | 
| 


MACHINE-SHOP EQUIPMENT 


Work done on a Bullard is free 
from Tooth and Chatter Marks 


because the table has a rotative effect only, 
due to tooth form of pinion and gear which 
drive it and the general construction of 
machine. 

Absolute rigidity of spindle and table is 
insured by the large angular and straight 
bearings which receive the strains; but as 
an extra precaution against any tilting 
tendency, a nut and washer are placed on 
lower step of spindle. Try any test you 
know of and you can’t tip the table of a 
Bullard Boring and Turning Mill. 

Table spindle is constructed so that it 
will preserve the alignment indefinitely by 
its self-centering tendency, and _ spindle 
thrust bearing runs in a bath of oil, 

Ask for Treatise E-11 for other features. 


The Bullard 


MachineTool Co.coxn..v-s.a. 


Designed expressly for 

sharpening all styles of 

MILLING CUTTERS 
AND REAMERS 


without using Special 
Attachments. 


No vibration when grind- 
ing the heaviest cutters. 


Write for Illus: 
trated Circular. 


BecKer- Brainard Milling Machine Co. 


Branch Office, THE BOURSE, Philadelphia, Pa. Hyde Park, Mass. 238 


‘Please mention The Engineering Magazine when you write. 
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STANDARD TOOL 


Ww H Y ? & go to the expense and delay of carting your pipe to a great 
. msive pipe machine, to be threaded, when the work 
can be done ON THE SPOT, at a fraction of the ccst, with a 


FORBES PATENT DIE STOCK 


SEND FOR FULL PARTICULARS 


THE CURTIS & CURTIS CO., 44 Garden St, Bridgeport, Conn, 


CUT GEARS... 


when correctly made is very accurate work. It is difficult to make or cut 
good gears on old and worn-out machinery. I have the New Machinery 
for making gears of all kinds. Write for prices on your requirements. 
Send 10 cents in stamps to cover postage and mailing and I will for- 
ward you my Bevel or Spiral Gear Chart which gives the angles, diam- 
eters, and leads of either pair. State which chart you want; if both, 
send 20 cents. 


Do. Oo. JAMES, 345-37 So. Canal Street, CHICAGO, ILL-, U.S. A. 


The Flat Turret Lathe 


Now built in two sizes furnished with outfits for either bar or chucking work. 
2X 24--12 INCH SWING. 3X 36--14 INCH SWIKs. 


Springfield, VERMONT, U. S. A., and 
LIEBER’S CODE USED 
FRANCE AND Spain: Ph. Bonvillain, 6, Rue Blanche, " Paris, France 


@xamany, Bercium, SwITzERLAND AND Austria-Huncary. M. Charlottenstrasse, 
112, Dusseldorf, Germany. For Itary: Adler Eisenschitz, Milan. 


Please mention The Engineering Magazine when you write. 
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MACHINE-SHOP EQUIPMENT 


Cold Saw 
Cutting-Off 
Machine 


WAGNER 


Head Swivels—cuts any angle—thoroughly automatic, rigid and simple construction. Catalog 
Diamond Drill @ Machine Co., Birdsboro, Penna. 


The Waterbury Farrel Foundry & Machine Co,, 


WATERBURY, CONN,, U. S. A. 
Designers asd Builders of Sheet-Metal-Working and 
Special Machinery Described in Catalogues. 


A—Automatic Rivet Machines. 
B—Hinge and Butt Machines. 
C—Cartridge Machines. 

B—Drop Screw and Foot Presses, 
G—Tube and Rod Drawing Machinery. 
H—Hydraulic 

L—Spinning Lathes, ging Lathes, etc. 
M—Open Back Single acting Power Presses. 
N—Pillar Single Acting Power Presses. 
O—Double Acting Power Presses. 
P—Rolling Mills for Sheet Brass, etc. 
S—Shears and Slitters, 

T—Furnaces, etc. 


BEVEL GEARS:: 


Cut theoretically correct. 5 1 fa- 
cilities for cutting Worm, Spiral and 
Internal Wheels. 


HUGOBILGRAM, 
MACHINIST, 
1221-35 Spring Garden St. 
PHILADELPHIA, PA. 


Established 1875 


Combination grow s FT ano 
of MULTI- PEED LECTRIC OTOR: 

Practically dust and water-proof. For portable 1 
ling. Tapping, Reaming, Emery Grinding, etc. Write 
for Cata ogue and Prices. STOW MPG, CO., Bingham- 
ton, N. ¥. General European Agents, Seli; , Sonnenthal 
& o., 85 Queen Victoria Street, London, steed. 


THE COMMERCIAL MANAGEMENT OF 
ENGINEERING WORKS 
By F. G. Burton Cloth, $5.00 


The Fagineering Magazine, 140 Nassau Stree, New York 


Tools for Sheet Metals 


PRESSES AND PUNCHES, 
SQUARING AND ROTARY SHEARS, 
TINSMITH’S TOOLS, ETC. 
Made by 


Niagara Machine & Tool Works, 
Buffalo, N. ¥. 


Consult the Engineering 
Index in this Number. 


Picase mention The Engineering Magazine when you write, 
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MACHINE-SHOP EQUIPMENT 


We would like to send our catalogues and quote 
prices which we are confident will prove interesting 


(THE JOHN STEPTOE SHAPER CO 


MAKERS OF SHAPER! 
2953 COLERAIN AVE, CINCINNATI. 0.2 


We Make Drills 
From 10 to 32” be 


interest t t f 
open application. We Output increased 
al oo mak e the best Power ; 15 to 25 per cent. 

etal Saw. ‘ ; 8 to 50 Swing. 
HOEFER MFG. CO., “See J Send for Catalogue and Prices. 
100 Chicago St., Freeport, lil. F.@ Jo 

AcENTs — C. W. Burton, P BARNES ton 
Griffiths & Co.,London,Eng., ‘ 
Schuchardt & Schutte, 
Rerlin, Cologne, Vienna, 


Lambercier & Co. , Gene 
Switzerland. 


| STOCKBRIDGE | 
'TWO PIECE CRANK SHAPER 


a Worker 


STOCKBRIDGE MACHINE co. 
WORCESTER, MASS., U.S.A. 


BRIOGEPORT, CONN. 


The Cincinnati shaper Co. 
Please mention The Engineering Magazine when you write, 
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25-inch Back Geared Crank Shaper. R NG H $ : 
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THE SCHWEROTLE STAMP SO., 
SS STENCILS- BURNIN BRANDS 

STEELSTAMPS&DIES— 
CHECKS 
* 

Pillar 


WILCOX MANUFACTURING CO., 


AURORA, ILLINOIS, U. S. A. 


TROLLEYS 
HOISTS 


A MORSE BELT POWER 
SCREW FREIGHT 
ELEVATOR 


$240 


AT THE PRICE IT'S 


The Marvel of the 20th Century 


Works right—all the time—that’s what 
you get when you buy this elevator. 1,000 
pounds capacity, car not over 5 feet square, 
15 feet lift. hie f.o.b. cars Philadelphia, 
including all materials necessary to erect 
ready for belts (except lumber for posts 
and wheel timbers.) We furnish drawings 
from which any competent mechanic can 
erect elevator. 


Platform equipped with reliable safety 
clutch, 

Automatic Terminal Stops, 

Slack Cable Stops, 

Improved Thrust Bearings. 

Self-oiling pulleys that run for 18 months 
without renewal of oil—think of the time 
saved. 

Equipped with the celebrated Hindley 
Worm See as used on the U. S. bat- 
tleships and which every unbiased mechanic 
admits is the most efficient gearing now on 
the market. 

Write to-day for full details of this or 
any other Morse Elevator. 


Morse, Williams @ Co. 

Philadelphia Boston 

New York Baltimore 
Atlanta 


Ton 


Have you 
any 
light 
loads 
to get 
up in 
the air 
quick ? 


TRY OUR No. O HOIST 


The General Pneumatic Tool Co. 
MONTOUR FALLS, N. Y. 


Please mention The Engineering Magazine when you write, 
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7 Nuttall Cut or 


you use 
cast Planed Gears 
gears 
you should 
have our 
Catalog 
No. 27. 


1” pitch and larger. 
Teeth uniform in size and shape 
and accurately spaced; rims 


—_ efticlentty high. Any Design, Size, Material or 
Quantity = One Quality = 
T H BE TF 


H. W. Caldwell & Son Co. 
Chicago R. D. Nuttall Company 


900 Fayette Street, :: Pittsburg, Pa. 


Atlanta. 


OF THE PYRAMIDS 


them, 


Made of raw hide, cured by patent and 
secret processes, they outwear pinions of 


ordinary raw hide, being fully as durable as 
TI ATMS iron. Meshed with metal gears, they provide 
a noiseless positive drive, thus allowing the 


use of individual motor drives. 

Let us send you our free booklet. We also 
make accurately cut and planed Metal Gears, 
in Spurs, Bevels and Internals. 


THE NEW PROCESS RAW HIDE Co. 
SYRACUSE, N. 


is proverbial, and _ the extraordinary 
IN \ durability of New Process Pinions is 
G f acknowledged by all who have used 


Please mention The Engineering Magazine when you write, 
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MACHINE-SHOP EQUIPMENT 


CURTIS Automatic Air Compressor 


HOISTS, CRANES, TROLLEYS, ELEVATORS 
Curtis & Co. Mrc.Co., - Sr. Louis 
Walter H. Foster, New York. Hill, Clarke & Co., 


Boston. Baird Machinery Co., Pittsburg. 
Strong, Carlisle & Hammond, Chanda 


STEEL 
BALLS 


AND 


BALL-BEARINGS 


American Ball Company 


PROVIDENCE, R.1., U.S.A. 
Send for Catalogue and Price Lists 


JESSOP": 


WM. JESSOP & SONS, L’d., 


High Speed Air Hardening Steel Accomplishes Mar- 
velous Work. Indispensable in Up-To-Date Shops. 


91 JOHN STREET, NEW YORK 


Works Management 
Number 


The Engineering 
Magazine 


A Symposium by 29 Experts. 
638 Pages, Royal Octavo. 
209 Illustrations. 

Extra Cloth, $1.00. 
Full Roan, $2.50. 


THE ENGINEERING MAGAZINE 
140 Nassau Street, New York 


Cost-Accounts of an 
Engineer and 


Iron Founder. 
By J. W. BEST, F, C. A. 


RITTEN from the point of view of the 

professional accountant rather than the 

engineer. The most important portion 
is that dealing with foundry accounts, on 
which subject there.is a dearth of available 
recorded experience It is hardly necessary 
to say that there is no attempt to make use 
of the card system, but a number of rul- 
ings of ledgers, analysis books. time and 
wages books and similar devices beioved of 
the professional accountant are given. 
Foundry managers may, however, glean some 
ideas from its perusal 


Small Octavo, - $1.00 


THE ENGINEERING MAGAZINE 
140 Nassau St., NEW YORK 


Please mention The Engineering Magazine when you write. 
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“ACME” 
Automatic 


THE WHOLESALE 
SCREW MACHINE 


Has no equal for Rapid 
yet Accurate work. 


Acme Tools operate on 
FOUR BARS at the same 
time. 


Only one set of tools 
per machine. 


Ghe NATIONAL-ACME MFG. COMPANY 


CLEVELAND, ee OHIO, U. Ss. A. 


Foreign Representatives: Scnucuarot & Scuutte and Atrrep H. ScuvuTTE 
Branch Offices: New York, Philadelphia, Boston, Chicago 


Drilling and Boring Machines 


Vertical---H orizontal---Radial 


Good Proportions Excellent construction 
Wide range of feeds Convenience of manipulation 


Bolt Cutters 


Kav, 
NUT TAPPERS, HEADERS, 
"Ne WIRE NAIL, SPIKE 
yp ‘Aad SPECIAL MACHINFRY 


Send for Cata. ‘‘C,”’ showing our com- 
plete lineof Bolt and Nut machinery, 


National Machinery Co. 


TIFFIN, OHIO, U. S. A. 


Please mention The Engineering Magazine when you write. 
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GRINDING WHEELS 


Mark the Highest Point that has ever been reached 
in the manufacture of Abrasive Materials. Here is a 
letter that 


| 


TELLS THE STORY. 


Wiiiamsport, Pa, 

Carporunpum Company, Niagara Falls, N. Y. 

; Gen*tiemen :—We want to tell you that we consider your Carborundum Wheels, 

; without any excep'ion, the best we have ever used. They are freer in cutting and 

; last longer by 50 per cent. than any emery or corundum wheel ever used in our plant. 
Very truly yours, Va.iey Iron Works, 


Give Carborundum a chance to show what it can do in your 
grinding department. 


She CARBORUNDUM COMPANY, 


NIAGARA FALLS, ee ee ee NEW YORK. 


GRINDERS 


Write us to send you diagrams 
showing classes of work turned 
out on a LANDIS GRINDER and 
the time taken to finish. 


LANDIS TOOL CO., Waynesboro, Pa. 


THE COX & SONS CO. 


BRIDGETON. N. J. 
Builders of 
Pipe Cutting and Threading Machinery 


Of Thirty Different Styles and Sizes. 
Cut represents our .ix-inch —— driven machine, which has 
become popular for shop work, the installing of large steam plants 
and for use in mines. Attach to it a steam pipe and it is ready 


a New Catalogue Now Ready, ° 
Philadelphia Office, . - 215 Race Street. 


Please mention The Engineering Magazine when you write, 
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AN ORDER FOR. 
13,000,000 deli, BALLS 


his is the order 
ced with us by the 
Co., of Chappaqua, , 
/ worth while describing 
quires so meny balls. 
pre-eminent advantage 
head is a large ball set in’ 
forty smaller balls. lt 
‘over the center of gravity 


on record. It was 
Acme Ball Bearing Cas- |) 
It is certain 

the product which 
The Acme caster has this? 
over all other casters. Ttay 
a socket and rolling on 
carries its load directly 
and so the heaviest) 


weights may be moved by the hand of a child 
Good idea, isn’t it? 


By the way, the 13,000,000 balls we have, contracted to 
make for these casters will be first grade, one-eighth inch in di- 
“ameter. We couldn't tackle such an order if our output 
wasn’f in excess of 1,000,000 a day © ‘ 


FEDERAL MANUEACTURING COMPANY—CLEVELAND, OHIO 


@ TESS-BRIGHT 
BALL 


BEARINGS 
WILL REDUCE ALL THESE! 


Friction 
Reduced 
to Lowest 


No ‘adjusting required Alwaysin run- 
ning order, For heavy or light loads. 
Easiest to assemble. Oil once a year. 
Guaranteed against breakage at full 
rated load. Write for particulars. 


HESS-BRIGHT COMPANY 


245-247 N. Broad St., PHILADELPHIA, PA. 


BALL, ROLLER, THRUST 


And all kinds of 


Send for New Catalogue. 


The Ball-Bearing Company 


(Formerly of Boston) 


Merion and Girard Ave., PHILADELPHIA, Pa, 


Please mention The Engineering Magazine when you write, 
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MACHINE-SHOP EQUIPMENT 


OUR NEW 
NON-OXIDIZING FURNACE 


WILL SATISFACTORILY DO YOUR 


BRIGHT 
ANNEALING 


AT A MINIMUM COST 


tHe Kenworthy Engineering 8 Construction Co. 


WATERBURY, CONN., U. S. A. 
Canadian Representative, H. W. PETRIE, Toronto, Ont. 


THE RIGHT METHOD 
For howto TOOLS, TAPS, DIES, REAMERS, MILLING CUT- 
RS, and like tool room work is furnished by the 


STEWART GAS BLAST FURNACE 


With this Furnace the el t “ch ’ as to result, is entirely 
eliminated; the degree of heat is as nee lh control and the danger 
from overheating thus avoided. 

It is without equal for heating, tempering and annealing. Re- 
quires no chimney. Makes no ashes or smoke, and only burns about 
8 cents’ worth of gas per hour. 

Sent on trial—any size—and no charge unless satisfactory. Our 
Catalogue will interest you. 


CHICAGO FLEXIBLE SHAFT CO., tt?” 


EUROPEAN AGENTS—Niles Tool Works, London Eng., and 
Fenwick Fréres & Co., Paris, France, agents for France, Ita y, Bel- 
gium, Spain, Portugal. and Switzerland. 


Isn’t This Suggestive 
of getting around corners into the out-of-the- -way 
places where Se tapping, or grinding is 
to be done? It’s 


Stow Fiexible Shaft 


and can be run by compressed air motor, General 
Electric Co.’s motor, or by direct connection to 
main line shaft. 


STOW FLEXIBLE SHAFT COMPANY, - PHILADELPHIA, PA. 


FACTORY ACCOUNTS| 


By GARCKE & FELLS SPECIAL DEVICES and MACHINERY 


EXPERIMENTAL WORK. MODELS. 
re IDEAS DEVELOPED OR IMPROVED 


THE GLOBE MACHINE & STAMPING COMPANY 
The Engineering Magazine, 140 Nassau’ Street, New York 982 HAMILTON ST. CLEVELAND, 0 


Please mention The Engineering Magazine when you write, 
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NEW MORTISER AND BORER! 
Write for Circulars. 
Ww E make a complete line of machinery for woodworkers. . 


Single tools or entire equipments, smallest to largest 
sizes. 


FREE ON RECEIPT OF POSTAL: 
NEW CATALOGUE, OR BOOKS ON BAND SAWS AND SANDERS. 


No. G9 New Large Patent Mortiser and 
Borer. 
(Patented Aug. 16, 1904.) 


A very powerful machine to cut mortises to 3 inches wide 
and 6 inches deep, and adapted for the heaviest work. The 
large number used in the principal railroad and car shops 
of the country attests its value, and we warrant it to give 
the highest satisfaction. 

There are two boring attachments, arranged in a novel 
and compact manner, one on a line with the chisel, to bore 
the hole to start the mortise, boring to 8 inches, and an ad- 
justable auxiliary boring attachment, for boring bolt holes, 
having a 15-inch stroke and moved by hand-wheel to bore any 
point within width of bed, which is 19 inches. Both attach- 
ments are driven from countershaft, and each provided with 


Nine 


Chi 


J. A. FAY & EGAN CO. ancinnarn onic, a. 


WOOD-WORKING MACHINERY xixos 


For Planing Mills, 
1 Furniture Factories, 
Box Factories, Sash 
and Door Work, etc. 


Send for new illustrated catalogue 


MACHINERY CO., 


MILLING MACHINE || For Bending Iron 
penne Angle iron, tee iron, or pipe, in curves, circles 


bined with 
and many other shapes the 


IRON~ 


PLANER 


swivels from Hori- 
zontal to Vertical. 
With 
gand plani 
can be done ry 
casting at one set- 
ting. Send for 
Catalogue No. 55. 


TheAdamsCo. 
DUBUQUE, IA. 


Bethlehem 


Benders 
are Unsurpassed 
Send for catalogue. 


The Bethlehem 
Foundry and 
Machine Co., 
Se. Bethlehem, Pa. 


Please mention The Engineering Magazine when you write, 
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Canadian Representatives: Allis-Chalmers-Bullock, Ltd., Montreal, 
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POWER-PLANT EQUIPMENT 


Robt. Wetherill @ Ca; 


Chester, Pa. 


Corliss Engines 
Safety Boilers 


|Special Engines for Rolling Mills, 
| "Street Railways and Electric 


SOLE BUILDERS OF THE 


PORTER 


|| ADAPTED TO EVERY CLASS OF SERVICE 


BLOWING ENGINES: :-- 
WEISS CENTRAL CONDENSING PLANTS. 


ig THE BALL ENGINE CO. 


ERIE, PENNA., A. 


Highest Grade of Workmane 
ship and Performance 


ECONOMY anbD CLOSE REGULATION 
DISTINGUISH OUR ENGINES. 


mention The Engineering Magazine when you write, 
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THE WILLIAM TOD ono 


ROLLING MILL ano ELECTRIC ENGINES 


NEW YORK, GEORGE F. WOOLSTON, 29 BROADWAY. 
BIRMINGHAM, ALABAMA, THE RUST ENGINEERING CO. 


AGENCIES: { 


Reeves Simple Engines 
Establish a New Standard 
An Economy of 2,5 Ibs. 


Send for Report of 
Cornell Test. 


SIMPLE AND COMPOUND 
ENGINES 


THE REEVES ENGINE Co 
85 Liberty Street, New York. 


Philadelphia Office: Land Title Building. 
Chicago Office: 1612 Monadnock Building. 


D It gives, first, a forceful review of the best and most useful 
0 articles which have appeared during the month in the entire 
technical press of Great Britain, the United States, and the 
you — brief every — — 
printed anywhere during the month—its author, title, sub- 
use stance, length, and place and date of appearance—all classified 
th so of the literature of your spe- 

cialty, whatever it may be, is presented to you at a glance. 
The leading make Tue in- 
valuable; the Review and Index of the Engineering Press 

makes it indispensable. 


Please mention The Engineering Magazine when you write, 
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‘AMERICAN-BALL DUPLEX COMPOUND ENGINE 
DIRECT-CONNECTED GENERATOR 


Saves Fuel. Saves Time. Saves Repairs 


Does its work regularly, thoroughly, satisfact 
product of skill and experience. ngin erators, 
motors, all our own make. os 


AMERICAN ENGINE CoO., 
20 RARITAN AVE., BOUND BROOK, N. J. 


New York Orrice: 95 Liberty Street. 


PROVIDENCE ENGINEERING WORKS 


PROVIDENCE, R. I. 


BUILDERS OF 


Engines and General Machinery 
SUCCESSORS TO 
Providence Steam Engine Co, 
and Rice & Sargent Engine Co. 


42 Broadway 


HAMILTON- CORLISS 


Correspondence Solicited. Call for Catalogue B. 
HIGHEST EFFICIENCY 
SUPERIOR CONSTRUCTION 
Non-Condensing. Condensing. Compound. 
or Quadruple-Expansien. 
egulation and best attainable 
Economy of Fuel and Steam. 
THE HOOVEN, OWENS, RENTSCHLER CO., 
Hamilton, O., U. S. A. 
716 Empire Bidg., Pittsburg, Pa. 
- . 403 Equitable Bldg., Atlanta, Ga. 
1127 Marquette Bldg., Chicago. 
39-41 Cortlandt St., New York. 2406 Chemical Bide. St. Louis, Mo. Chas C. Moore & Co, San Francisco. 


iS NAMED 


SHEPHERD 


AND IS MANUFACTURED BY 


Shepherd Engineering Co., Franklia, Pa. 


Tendered for excellency in design, workmanship and operation, 
Philippine Government Board at the Louisiana Purchase Exposition 


Please mention The Engineering Magazine when you write, 
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STEAM SUPERHEATERS 


No steam plant can work at its highest efficiency unless equipped with a good Superheater. 

No Superheater can work at its highest efficiency unless the temperature of the Super- 
heated steam is con- 
trolled within the 
limits for which the 
plant is designed. 

We make a good 
Superheater and we 
control the temper- 
ature of the Super- 
heated steam. 

Send us particu- 
lars of your plant 
and we will make 
you a proposition. 


THE POTTER SEPARATOR COMPANY 


39 CORTLANDT ST., NEW YORK 


ENGINES 


2to 260h.p. 


ANT 
and wi 
nations. 


Have 17 years of exclusive Gas Engine 
experience behind them. 
Get 40-page Catalogue No. 17. 


THE FOOS GAS ENGINE CO.,Springfield, 0. 


FRICK COMPANY, Waynesboro, Pa., U. 8. A. 


(Tandem Compound.) ECLIPSE CORLISS ENGINES. 
40 to 2000 H. P, All styles Send for Illustrated Catalogue, 
ALSO BUILDERS OF 
Electric High-Speed Engines and Ice 
Making and Refrigerating Machinery. 


NEW YORK OFFICE: 
Taylor Building, 39-41 Cortlandt St, 


AND ACCOUNTANT 140 Nassau Street, New York 


Please mention The Engineering Magazine when you write, 
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STURTEVANT 


GENERATING | 


All Types and 

Sizes, 

between 
Ae and 250 k. w. 


Lighting 


Power 


We build both 
Engine and 
Generator 


B. F. STURTEVANT GO. 


BOSTON, MASS. 
General Office and Works, Hyde Park, Mass. 
New York Philadelphia Chicago London 393 


GompletePlant | MARINE, ENGINES 


MODERN AND DEPENDABLE 
MINING PUMPING 


HEATING POWER 


FAIR PRICES Cur line of Com- 
LIGHTING 


pound and Triple- 
Expansion Marine 
Engines is very 
complete within 
our range of sizes 
(15 to 500 1.H.P.) 
and is strictly up- 
to-date. 


Chas, C, Moore & Co,, Engineers 


MAIN OFFICE: 


63 First Street, San Francisco, Cal. ™ 


(From Photograph) 

RAN : 

New York Los Angeles Seattle MARINE IRON WORKS 

a ADVER. NO, 229 ul Station A, - - CHICAGO 


Please mention The Engineering Magazine when you write, 
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Fitzgibbons Marine Boilers 


Designed for Heavy Duty Stationary Power Plants 


Comparative econ- 
omy of horizontal 
tubular and Fitzgib- 
bons boilers in the 
Manhattan State 
Hospital, Central 
Islip, N. Y. by tests 
made by Jay M. 
Whitham, Consult- 
ing Engineer. 


Water evaporated 
per Ib. of combustl- 
ble from and at 
212° F. 

Horizontal tubular 
boilers, 10.90 

Fitzgibbons boil- 
ers, 12.47 


Ulustrating the desiga of the furnace in a Fitzgibbons boiler, whereby perfect combustion is effected 
For informa- Fitzgibbons Boiler Gompany 


NEW YORK OFFICE GENERAL OFFICE @ WORKS 
26 Cortlandt Street wand Oswego, N. Y. 


-“WICKES- 
VERTICAL WATER TUBE BOILERS. 
WICKES BROS. 


Orrices>~- 
NEWYORK "PITTSBURG 


CHICAGO DENVER. 


1214 MARQUETTE BLD’'G. CORONADO BLO'G. 
SEND FOR CATALOG. 


THE COMPLETE COST-HEEPER 


By HORACE L. ARNOLD 
This book is designed to give such an exhibition of widely differing systems of cost-keepin 
now in satisfactory use as will afford any manager, although not himself an accountant, the knowl- 
edge - oe to an intelligent comparison between his own methods and cost-keeping methods in 
It presents different onigiaet cost-keeping systems, varying in Pan oe | from one so simple 
that the entire history of each production order is recorded on a single printed form, up to some of 
the most elaborate methods known, by which any desired degree of minuteness in sub-division of 
accounting can be obtained. 
Every step in the use of the several systems is minutely detailed, and when the factory pro- 
duction is separated from the purely commercial operation of disposing of the factory product, 
commercial books are also described, and in all cases the number of men at work, and the number 
and class of bookkeepers, clerks, messengers, time-takers, and so on, employed in cost-accounting 
is given, so that any manager can tell about what he may expect the use of a similgr system to cost 
in his own establishment 
450 Pages, Octavo, Cloth Binding, $5.00 Prepaid 


THE ENGINEERING MAGAZINE, 140-142 Nassau Street, New York 


Please mention The Engineering Magazine when you write. 
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Atlas Water Tube 


This boiler, presenting several radical 
departures in design, has demonstrated its 
value in practice under a great variety of 
conditions. It purifies its own feed-water 
and superheats its own steam. 

No seams exposed to the furnace. Full 
length throat and unimpeded circulation. 


We Also Build: 


Corliss Engines Horizontal Tubular Boilers 
Four-Valve Engines Six-Inch Flue Boilers 
Self-Oiling Engines Locomotive Type Boilers 
Automatic Engines Internal-Fired Boilers 
Self - Contained Engines Vertical Tubular Boilers 
Heavy-Duty Engines Portable Outfits 


Atlas Machinery is famous for simplicity and durability 


Please mention The Engineering Magazine when you write, 
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WATER TUBE. 


€ 


cA = THE KIND THAT ARE IMITATED 


: MANUFACTURED ONLY BY THE 


| FINE SAFETY BOILER 


421 OLIVE ST., ST.LOUIS, MO. 


BRANCH a 
PHILADELPHIA CHICAGO RLEANSZ OREN, 
NORTH 343 BAR WAENGUAND 
EHAVANA. “CUBA 


Jue Jirusvuce [OmPany. 


wn 
4 
S Qs 


fy 2) 
BOILERS. TANKS STEEL PLATE WORKS 
oy Ay 


PITTSBURGH: Farmers’ Bank Building 
NEW YORK: 26 Cortlandt Street 


CULTIVATE THE HABIT 


of consulting 
THE ENGINEERING INDEX. 
Its assistance is INVALUABLE to busy Engineers. 


Please mention The Engineering Magazine when you write, 


THE DABCOCK WILCOX Co, 
85 LIBERTY AG 
New Vor GAM 

WATER TUBE” “BOILERS 
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Reduce Your Coal Bill 


Your Coal Bill is a large part 


of your expense acc unt, and 
if it could be reduced ten per 
cent. it would mean a large 


addition to your net pron. 


The Robh-Mumford inter- 
nally fired boiler will make a 
saving of at least ten per cent. 


over an externa'ly fired boilcr, 


and in some cases considerably 


Robb-Mumford Boiler Co., nc. 
Main Office: 170 Summer St., New York Office: 
BOSTON, MASS. 135 BROADWAY 


Steel Plate Construction 


STAND PIPES, TANKS, STILLS and | BOILERS, 
PENSTOCKS, CONDENSERS HORIZONTAL TUBULAR, 
SELF-SUPPORTING « for .. VERTICAL TUBULAR and 
STEEL STACKS. OIL REFINERIES PORTABLE TYPES. 


Inquiries solicited for Standard and Special Work. 


STRUTHERS- WELLS COMPANY, Warren, Pa. 


ATLANTIC WORKS, EAST BOSTON 


GESTENS 


STATON TANKS.KIERS. 


MACHINERY & PLATE-/RON WORK OF EVERY DESCRIPTION. . 
® ALSO STEAM YACHTS, MARINE ENG/NES, & BO/ZERS, Ly 


Please mention The Engineering Magazine when you write, 
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THE OTIS 
FEED WATER HEATER 
OIL SEPARATOR and 
FILTER COMBINED 


Is guaranteed to heat the feed to 
above 210° F. with exhaust steam. 


We guarantee to produce no back pressure. 

We guarantee this heater to be more easily 
and thoroughly cleaned than any tubular 
heater. 

We guarantee this heater the best open 
heater in the market. 

We guarantee this heater to precipitate all 
the impurities that deposit at 210° F. This 
is only four of the twelve items of our 
guarantee; the others and all particulars 
are in Booklet E. Send Postal. 


T= STEWART HEATER CO. 


215 Norfolk Ave., BUFFALO, N. vir U. S. A. 


Hoppes Feed-water Heaters, Puri- 

fiers, Oil Eliminators and Steam 

Separators 
SEND FOR CATALOGS 


Hoppes Mfg. Co., 


MIESFU-GO. 


WATER SOFTENING AND PURIFYING SYSTEMS 
vas CaTa.ocue. 
"AND FILTERING SYSTEMS, SCAI RE 


WM. SCAIFE & SONS CO. 1802) | PITTSBURG, Pa 


l The has no time for the many journals of his profession ; 

but he must keep in touch with the progress of the 

Busy science. The Engineering Index alone makes this 

e possible, by noting each month the leading articles in 

E ng meer the leading journals of the previous month, and by 
supplying, at nominal cost, the full text of every article indexed. 


Please mention The Engineering Magazine when you write, 
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Demands . 


Economy demands that the 
exhaust should be _ utilized. 
Safety demands that all im- 
purities should first be re- 
moved. Common sense de- 
mands the use of 


WEBSTER 
FEED-WATER HEATERS 
AND PURIFIERS 


because they insure both 
safety and economy. The 
proof is over 1,400,000 h. p. 
of Webster Heaters in use, 
saving money and lives every 
day. 

Send for booklet 4 F 


WEBSTER 


Co. 


CAMDEN,N.J. 


Please mention The Engineering Magazine when you write, 


COCHRANE HEATERS 


If you are geing to run your main engines 
condensing, whether you use reciprocating 
engines or turbines, there are a number of 
reasons why you should use Cochrane 
Heaters in preference to closed heaters. 

The value of the water saving, for exam- 
ple, that is made possible by a Cochrane ~™ 
Heater—a saving which can not be ob- 
tained by a closed heater—may not strike 
you as important until you figure it out. 
Let us see what it means. 

Take, for example, a 1,000 HP. boiler 
plant. (If your plant is smaller, say one- 
half the size, you can divide the results 
given below by two; or if it is twice as 
large, multiply the results by two, etc.) 
Let us suppose that you will average only 
ten hours a day, that only 8 per cent. of 
the steam tnade by your boilers is required 
for the auxiliaries (boiler feed pump), fan 
engine, condenser pump, service pump, 
etc.) and that the boiler feed supply will 
be taken from the hot well at a temperature 
of oo° F. 

Under these conditions, a Cochrane 
Heater will save you almost 4,000 tons of 
water per year. Now, if you have to buy 
your water supply, or if the water is scarce 
or forms hard scale, then it is worth while 
to save this 4,000 tons, isn’t it? And it is 
also worth while to put in a Cochrane 
Heater because a closed heater will waste 
this 4,000 tons of pure water. 

But the water saving is only one of the 
advantages of Cochrane Heaters over closed 
heaters. Let us send you our Catalogue 
6-H and tell you of the other advantages. 


HARRISON SAFETY BOILER WORKS 
3138 N. 17th St., Philadelphia, Pa. 
Manufacturers of 
Cochrane Feed Water Heaters, Cochrane 


Steam and Oil Separators and the 
Sorge-Cochrane Systems. 
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| Made in One Grade Only 


HE best Valves for all service, and 


All Valves Guaranteed for 1,000 
lbs. Hydraulic Pressure. 


the most desirable. 


Have full area when open, and are 
perfectly tight when closed. 


Write for the Valve Book 


THE HANCOCK INSPIRATOR COMPANY 


85-87-89 LIBERTY STREET, NEW YORK CITY 
22-24-26 SOUTH CANAL STREET, CHICAGO 


ENGINEERING INDEX 


FivE YEARS 


OF 


ENGINEERING DEVELOPMENT 


CIVIL ENGINEERING 
ELECTRICITY 
GAS WORKS 
INDUSTRIAL ECONOMICS 
MARINE AND NAVY 
MECHANICAL MINING AND METALLURGY 
RAILWAYS AND TRAMWAYS 


THE ENGINEERING MAGAZINE 
£'140-142 NASSAU STREET, NEW YORK. 
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It Would Settle the Matter 


Wright ‘“‘Cyclone’’ 
Head 


In 
Operation 


It Delivers 
Dry Steam Only 

Your Roofs and That is our slogan. Three valves—two of 
Walls i i them necessary only in emergencies—enable 
Escape Harm ‘ 
from, Ghe WRIGHT 

and Water EMERGENCY 
STEAM TRAP 


to handle sudden rushes of condensation with 

ease. Will not flood. Cannot waste steam— 

The Other ar - a double water seat makes that impossible. 

Advantages? | Has strongest form of float made. Valves 

require no special adjustments to suit differ- 

Let us send our Ls " é ent steam pressures. Other advantages are 
Catalog . ; fully described in catalog. Ask for it. 


Wright Manufacturing Co. WRIGHT MFG. COMPANY 
7 Woodbridge St., DETROIT, Mich., U.S.A. _” Woodbridge St-, DETROIT, Mich., U. S. ae 


on the Engine. 


CURTIS | Return 
Engineering Steam Trap 
Speciaities.. will automatically re- 


Send for turn condensed water 
(at any temperature) 


JULIAN D’ESTE COMPANY th to the boiler without 
24 Canal St., BOSTON, MASS. , = loss of heat. 


The McDaniel Steam Trap 


DISCHARGES CONTINUOUSLY AND NEVER BLOWS STEAM. 
MADE EXTRA HEAVY FOR HIGH PRESSURE. 
We also manufacture Reducing Valves, Exhaust Pipe Heads, 
Separators for Live and Exhaust Steam, Blow Off Valves, 
(76 Relief Valves, Ejectors, Etc. Send for Catalogue. 


Watson & McDaniel Co., 


SHIP AND ENGINE 
COMPANY 


SEATTLE, WASHINGTON. 


Please mention The Engineering Magazine when you write, 
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The Difference in Cost between 
WET Steam and DRY Steam 


IS THE COST OF AN 


Austin Steam Separator “ 


And that is soon paid for by the difference in Results, 
viz., More Power, Steadier Power, and lastly, Protec- 
tion to the Engine from water getting into the cylinder. 


E manufacture a most complete line of Separa- 
tors for eliminating moisture from live steam, 

giving the advantages above specified. Besides this, 
these Separators are adapted for extracting oil and grease from exhaust 
steam, so that the latter may be used for boiler feed, heating purposes, 
etc., without fear of dangerous, or at least, annoying and wasteful 


results. 


We are constantly supplying Separators to the foremost steam plants 
at home and abroad. The more searching your investigation of the 
Separator question, the more convinced you will be of the fact that 
Austin Separators meet fully the demands of modern steam practice. 


AUSTIN 
MICHEL 


Fig. Horizontal 


<= AUSTIN SEPARATOR COMPANY 


26 Woodbridge Street, DETRIOT, Mich., U. S. A. 


The Only One 


All Separators 
have their merits. 
But the 


Stratton 
Separator 


is the only one that 
will take care of a 
large influx of water, 
positively separate it 
from the steam, and 
keep it separated, and 
so long as the drain 
pipe is open no water 
will be again picked 
up and carried to the 
engine. That involves 
considerably larger 
and 
igher first cost. But 
it is a wise invest- 
ment — you get your 
money back over and 
over again. 


were 
“Dry Steam” is the title of our new pam- 
phlet—written by a distinguished engineer— 
worth money to every intelligent reader. Free 
to all parts of the world on request. 


GOUBERT MFG. COMPANY 


85 Liberty Street, » New York, U.S.A. 


why SWEET’S 
SEPARATORS 


are the most effi- 
cient on the mar- 
ket. 


1. They separate, 
take the water and 
oil right out of the 
steam current and 
keep it out. 


2. They have suffi- 
cient separating 
surface to take it 
all out. 


3. They have rcom 
for steam storage 
and plenty of 
water. 


Made in all Styles for Steam or Oil. 
Direct Separator Co., 


Please mention The Engineering Magazine when you write, 
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For Water, STEAM, Gas, 
Air, SUCTION 


Fire Protection 


SUPERIOR IN QUALITY 
SATISFACTORY IN SERVICE 


Mechanical Rubber Goods 


MANUFACTURED BY 


Boston Belting Co. 


James Bennett ForsytH, 
Mfg. Agt. & Gen. Man. 
BOSTON NEW YORK BUFFALO 
CHICAGO SAN FRANCISCO 
Write for Catalog. 


‘ER 


TANKS, AIR SMOKESTACKS, WATER PIPE, AIR PIPE, MIXING TANKS, 
? HOT WATER TANKS, with and without Steam Coils, Filters, Con- 


RECEIVERS tractors’ Specialties and Heavy Sheet Steel and Sheet Iron Work of every 
9 description. Galvanizing for the Trade. 


L. O. KOVEN & BROTHER, 50 Cliff St., New York, U.S. A. 
Works, Jersey City, N. J. Cable Address, ‘‘ Kovenlo."’ 


Dart Patent Unions 


_ Unsurpassed! Unapproachable! Joints. Assured. 
Made by E. M. DART MFG. CO., 


Friction Clutch 
A Card Index Pulleys 


MANUFACTURED BY 


The Sinclair-Scott Co. 
Baltimore, «Md. 


applied to indexing things the engineer 
wants toreferto. Ask for circular. 


Tue ENGINEERING MAGaAzinE, New York. 
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STAVER CARRIAGE CO., 
ano H Ese MANUFACTURERS 


Cuicaco, Feb. 23, 

Tue Jonn Davis Co., Chicago, 

entlemen:—Referring to our conversation over 
the telephone a few days ago in regard to the 7-inch 
Hochfeldt combination relief and back pressure 
valve that we — from you some time ago, 
I wish to say that the valve is giving absolute satis- 
faction, and I consider it one of the best on the 
market today. The particular features of this 
valve is that you can change it from a single 
seat to a double seat almost instantaneously, 
giving you the benefit of two valves for one, 
which is very satisfactory in the modern heat- 
ing systems of —. consider this feature 
just spoken of as of great importance where 
are running your engine condensing during the 
winter season, and non-condensing in the summer 
season. Wishing you every success in this line of 
goods, I am, Yours very truly, 

Geo. W. Forp, 
Enginecr Staver Carriage Co. 
76th and Wallace St., Chicago, tu, 


THE ALMOND COUPLING 


The most perfect means of transmitting 
motion at right angles. Eliminates bevel 
ear and mule stand troubles, Thousands 
n use in the past twenty years. Light, 
simple and substantial. Shipped ready to 
be hung up, saving time and labor. refers to. 
Almond Specialties. Almond Turret 
Heads, Almond Drill ¢h cks, Almond Made both 
Flexible Steel Tebing for Oil Conveying Vertical and 
and Electric or Gas Brackets. Horizontal 

WkITE FOR CIRCULARS 

Let us send 

you blueprint 
and cuts. 


T.R. ALMOND MFG. CO. 


83-85 WASHINCTON ST., BROOKLYN.N.Y. 
the John Davis Co. 224 Unies, 


Briquetting Machinery 


FOR PUTTING INTO SOLID BLOCK FORM 


FINE ORES, FLUE DUST, CONCEN- 
TRATES, SLIMES, COAL, ETC, 


American Briquetting Machinery Co. 


HENRY S. MOULD, Presipenr. 


PITTSBURG, PENNSYLVANIA, U. S.A. 


CABLE ADDRESS: AMBRIMACO, PITTSBURG 


Please mention The Engineering Magazine when you write, 
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High Grade Brass Goods 


Specialties for Steam, Water and Gas 
Brass, Bronze and Fine Art Castings 
of Every Description. Special Fin- 
ished Work to Order. 

Catalogue on Application. 
HAUCK MANUFACTURING [CO. 
CENTRAL BRASS WORKS 
322 W. Pearl Street, CINCINNATI, Ohio 


The Green Fuel Economizer Co, 


GREEN’S 


Economizer 


increases the bank account by 
increasing boiler capacity— 
saving 10 to 20 per ct. in fuel— 
saving in number of boilers 
used —saving in boiler repairs, 
the all of which is explained 
in our free booklet. . . . . 


Natural Mechanical Draft 
High or Low Pressure. 


See our experts—at your ser- 
vice free of charge. . 


MATTEAWAN, N. Y. 


The Engineering Index 


gives a brief extract of.every technical article 
printed anywhere during the month—its 
author, title, substance, length and place, and 
date of appearance. It is a classified, con- 
centrated essence of the brains of your pro- 
fession, Can You Afford to deprive 
yourself of this great assistance ? 
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$54 60SAVED 


IN SIX MONTHS 


“In the first six months’ 
operation of the White 
Star Oil Filter purchased 
of you at an original cost 
of $28, we have saved 364 
gallons of oil, amounting 
to $54.60."—O. J. Beau- 
DETTE & Co., Pontiac, 
Mich. 


-------- 


If you are not now using a White 
Star Oil Filter you are wastin 
money. The White Star is o The function of this filter is 


most scientific apparatus tor I to prevent oil getting into your 


cleansing dirty lubricating oil on @ boilers, and is used wherever a 
market. Send for Catalogue B condenser is used 

and learn all about this practical - . J 
device. It is extensively used both on 


d 
PI TTSBURGH GAGE & circular giving 
SUPPLY CO. details and list of principal users. 
PITTSBURGH, PA. 


EASTERN REPRESENTATIVES : R 0 S S VA LV E CO 
Vandyck Churchill Co., 8 Dey Street, New e 


York, and The Bourse, Philadalphia. 
TROY, 


A NEW 
VALVE 


on the 
Lenticular 
Principle 
For heavier than ordi- 
nary pressures. Our 


new catalogue full 
explains it. 


Showing back of disc with stem Showing back of disc Valve Mfg. Co. 
a | center piece in place. bearing for center piece. 70 Beekman St. New York 


STAR BRASS MANUFACTURING CO. 


Manufacturers of | 
The Star Improved 
Steam Engine Indicator 


The most perfect instrument yet produced 
Also, Reducing Wheels, Planimeters, Three Way Indicator Cocks, &c. 
MAIN OFFICE AND WORKS: 
108-114 EAST DEDHAM ST., BOSTON, MASS. 
BRANCH OFFICES: 


38 Cortlandt Street 303 Fisher Building 52 Queen Victoria Street 
NEW YORK CHICAGO, ILL. LONDON, Enc. 
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MORGAN CONSTRUCTION CO. 


OF WORCESTER, MASS. 


| GAS 
PRODUCERS 


= engraving illustrates the high- 

est type of automatically-fed Gas 
Producer on the American market, 
It has steadily grown in favor during 
the last five years; one concern alone 
(The Illinois Steel Co.) having given 
us four successive orders, aggregat- 
ing seveaty-four Producers of this 
type. Correspondence is solicited 
with those interested in large coal 
consuming operations of every de- 
scription. Let us send you our illus- 
trated pamphlet. Perhaps we can 
help you save money. 


Address New York Office 


NEW YORK OFFICE 
Room 1306 40 EXCHANGE PLACE 


TELEPHONE, No. 223 BROAD 


Cooling Towers 


For Steam and Am- 
monia Condensers 


of every size and capacity. Built of wood, brick, con- 
crete or steel. 

With fans or chimney (natural draft). 

Write for illustrated catalog. 


P dM 
Geo. J. Stocker, 
ST. LOUIS, MO. 


ALBERGER CGONDENSERS 


Sond for Catalogue No. 4, Barometric Condensers, Just issued. 


ALBERGER CONDENSER COMPANY 
95 Liberty Street NEW YORK 


Tlease mention The Engineering Magazine when you write. 
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FOUNDRY EQUIPMENT 


The BUFFALO FOUNDRY CO. 


BUFFALO, N. Y. 
Large, Strong, Difficult 


CASTINGS 


Up to 100 Tons in Weight 


CUPOLA IRON 
MADE 1 AIR FURNACE IRON 
FROM / SEMI-STEEL 


No Castings or Order Too Large 


NIGHT SCENE 


ESTABLISHED 1874. 
“The House of Quality and Service.’’ 


THE S. OBERMAYER CO. 


MANUFACTURERS 

General Offices: 33 CINCINNATI, OHIO, U. S. A. 
CABLE ADDRESS: ESSO.’’ ALL CODES USED. 

“Everything you Need in your Foundry” 

DESIGNERS AND BUILDERS, 


MAKERS, 
MANU FACTURERS, 


° - Modern Up-to-Date Foundry Requisites. 


Highest-Grade Facings and Blackings. 
Best Quality Foundry Supplies. 


NOTICE.—Send for General Catalogue W No. 40, the most Com suprebansive Foundry Supply 
Catalogue ever published. Sent free to any Foundryman in the 


Reuleaux’s Constructor 


A HANDBOOK OF MACHINE DESIGN 


Completely Translated from the Fourth 
German Edition by 


HENRY HARRISON SUPLEE 
THE STANDARD TREATISE 


on the art of designing machinery in accordance 
with the correct principles of engineering science 


As it stands the book is the best practical 
treatise on machine design of which we 
have any knowledge, and by this transla- be in the library of every mechanical engi- 
tion it is placed within reach of English- neer, and kept as a book of reference in 
speaking engineers, to whom alone it has the drawing room of every large machine 
es inaccessible heretofore.—Engineering shop.—Engineering and Mining Journal. 

ews. 


The book is a most useful one, and should 


PRICE $7.50, BY EXPRESS PREPAID 
The ENGINEERING MAGAZINE, 140 Nassau St., New York 


Please mention The Engineering Magazine when you write. 
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Sand-Blast 


Your Castings 
WITH THE 
PAXSON- 
WARREN 
SYSTEM 
AND SAVE 
MONEY 


a Full Particulars for the 
Asking 


Manufacturers 


Foundry Equipment 
J. W. Paxson Co., 


PHILADELPHIA, PA. 


MOLDING MACHINES 


Hand and Power Machines of every de- 
scription. Stripping Plate and Vibrator 
Machines, and both in combination 


THE LATEST-- 
Power Squeezers 


THE TABOR MFG. CO. 
{8th and Hamilton Sts, PHILADELPHIA, PA‘ 


30-32 S. Canal St., Chicago, I1l.; 49 Deansgate. Man- 
chester, England; Fenwick fréres, Paris, France; 
Schucharct & Schiitte, Berlin. 


| REG.TRADE MARKS THE PHOSPHOR BRONZE SMELTING CO. |IMITED. 
2200 WASHINGTON AVE.PHILADELPHIA. 
_ “ELEPHANT BRAND PHOSPHOR-BRONZE™ 
INGOTS,CASTINGS, WIRE, RODS, SHEETS, etc. 
CASTINGS, STAMPINGS ano FORGINGS 
“ORIGINAL ano Makers INTHE U.S. 


PITTSBURGH VALVE, FOUNDRY AND CONSTRUCTION co. 


ENGINEERS, FOUNDERS AND MACHINISTS, 


Steam Piping for Power Plants. PITTSBURGH, PA. 


SOMETHING NEW 
POOLE’S CHAPLET POINTER AND ROD CUTTER 


Cutsa sharp point on all sized chaplets up to and including %-inch and any length. Savesitscostinashort time, 
Manufactured and for sale only by 


The J. D. Smith Foundry Supply Co. Cleveland Facing Mill, Cleveland. 


The Engineering Index is the greatest time-saver for the engineer 
and busy man that has ever been devised. The whole current engi- 
neering literature of the world is embraced in this index each month. 


Please mention The Engineering Magazine when you write, 
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ELECTRICAL EQUIPMENT 


“STANDARD” 
MOTORS. 


For individual driving you 
should have a motor ex- 
actly suited to the driven 
machine in speed, torque, 
power, dimensions, adjust- 
ability, regulation, etc. 
Nine times out of ten 
you can find just what you 
need in the “Standard” 
list—15 Frames to choose 
from—15 H. P. and under. 
Gauze Enclosed Type. 


Ghe ROBBINS @ MYERS COMPANY, 


Main Offices and Works: SPRINGFIELD, OHIO. 


CUT PRODUCTION COSTS 


BY cutting down labor and power items, 
Northern Variable Speed Motor Drive 
is convenient to apply; to install and 
| NORTHERN SINGLE VOLTAGE . | 
| VARIABLE SPEED MOTORS 
OPERATE ANYWHEREA SINGLE 
VOLTAGE CURRENT CIRCUIT IS || 
AVAILABLE. 


BULLETIN No. 374 ILLUSTRATES 
Nocihern Variable Speed Motor Driving 


Northern Electrical Mfg. Co. ) Putnam High Speed Lathe. "I 
ENGINEERS, MANUFACTURERS 


MADISON, wis., .... . U.S.A. 


Cc” Type “S” Dynamos and Motors 


Are sold under the Broadest Guarantees as to 
Overload Capacity and Low Temperature Rise ever 
made by any company. 


| Our Bulletin 15i M tells all about these remarkable machines | 


The C @  C Electric Company 
- 143 Liberty Street, NEW YORK 

10 H. P. open, Floor Style, Works: Garwood, N. J. Branches: Chicago, Philadelphia, Boston 
Type ‘‘S”* Motor H. H. PEASE, Park Bldg., Pittsburg 
J} 
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PIG IRON, PLATES 
SMALL CASTINGS, BILLETS 
SMALL SCRAP, RIVETS 


ETC. 


WILL INTRODUCE A 
SAVING OF LABOR AND 
TIME WELL WORTH 
CONSIDERING 


Address our nearest office, describing 
material to be handled and conditions, 


THE 


ELECTRIC CONTROLLER & SUPPLY CO. 


Main Office ee on CLEVELAND. OHIO. 
136 Liberty St... NEW YORK; 515 Frick Bldg., PITTSBURG, PA.; 
1621-29 17th St., DENVER, COLO.; 509-10 Woodward Bldg, _ BIR- 
MINGHAM,ALA.; 200 Fremont St.. SAN FRANCISCO, CAL.; 47 
Victoria St.,. LONDON, ENG. 


Jantz & Leist Electric Co. 


Manufacturers of High Grade 


Multipolar MOTORS and DYNAMOS. 


Standard Sizes from 14 to roo K. W., 110, 220 and 500 Volts. 


Motors designed for Direct Connection 
to All Kinds of Macninery. 


Special Dynamos for Electrotypers and Platers 


(From 1 to 6 Volts and from 400 to 5,000 Amperes. ) 


808 & 810 ELM STREET, - ~- CINCINNATI, OHIO, U.S. A. 


CoNSTANT AND VARIABLE SPEEDS 
Our Buttetin No. 39 witt INTEREST You 


Wational @G@lectric Company 
Milwaukee 


Please mention The Engineering Magazine when you write, 
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The Simplest Machine Tool 
Controller on the Market 


One handle does both starting and 
regulating. 
Buttetins 24 AND 25 TELL ABOUT IT 


THE CUTLER-HAMMER MFG. CO. 
MILWAUKEE, 
New York. Boston. Chicago. Pittsburg. 


HOURS 


WITH ONE TRIMMING 


THE TOERRING 
Enclosed Arc Lamps 


are particularly adapted for 
shop lighting because of their 
DuraBiLity, SIMPLICITY IN TRIM- 
MING, ECONOMY OF OPERATION. 


The Inner Globes Do Not Break! 


The lower heat - deflecting 
plate prevents the full heat of 
the arc from acting on the 
ground edge. 


We are well equipped to handle diffi- 
cult shop lighting problems. 


OUR CATALOGUE FOR YOU? 


318 NOBLE ST. PHILADELF 


MAG 


Triumph Electrical Machinery 


has been installed in many fac- 
tories ard power plants. 

We can take care of your 
needs also, and shall be pleased 
to answer your inquiries. 


Bulletins 


“EM 201 


and 221" 
on request 


Punching Press, 
driven b 
P| Triumph Motor 


Triumph ‘Electric Company 


Cincinnati, Ohio, U. S. A. 


ELECTRIC HEATING APPARATUS. 
SEND FOR 62-PAGE CATALOG 
“UNIT” ENAMELED RHEOSTATS. 


Simpcex Ecectric Heatina Co. 
CAMBRIDGE, MASS. 


THE INDEX 
INVALUABLE. 


‘THE Engineer who once 


uses the Engineering 
Index begins to learn its 
value to him; and the 
better he learns how to 
use it, the more valuable 
it grows. Its value is four- 
fold: (1) as a reference; 
(2) as a means of obtain- 
ing the text of articles in- 
dexed; (3) as a direct 
of the engineering journa 
containing the indexed 
articles; and (4) as a means 
of preserving, in card-in 
form, a record of engineer- 
ing literature. 


Please mention The Engineering Magazine when you write, 
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Crocker-Wheeler 
ALTERNATORS 


FOR RAILWAY, LIGHT AND POWER 


Standard Crocker-\Wheeler Alternating Current Generator. 


Equipped with fifteen years’ experience in the manufacture of direct current 
machinery of the most perfect design and construction, 

And with the American rights to the designs and patents of the celebrated 
Swiss firm of Brown, Boveri & Cie., 

We enter the alternating current field at a time when, largely through the 
pioneering of these Swiss engineers, the alternating current machine has reached 
a point of standardization. 


Crocker-Wheeler Company 
Manufacturers of Generators and Motors 


(TF AMPERE, NEW JERSEY, U.S.A. 


BRANCH OFFICES IN ALL LARGE CITIES. 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


ROCK DRILLS 


THAT PUT HOLES IN THE EARTH 


OPERATED BY COMPRESSED AIR 


Air Com- Rock 
pressors Drills 


ADAPTED KINDS OF 
FOR_MINING SERVICE 


MOUNTED 
ON EITHER 
TRIPOD OR 
COLUMN 


FOR HARD 
OR SOFT 
ROCK 


INGERSOLL-SERGEANT 


DRILL CO. 


CHICAGO, ILL. w PHILADELPHIA, PA. 
CLEVELAND, O. NE YORK ST. LOUIS, MO. 
PITTSBURG, PA. 26 CORTLANDT STREET BOSTON, MASS. 

Fis 
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AIR COMPRESSORS 


Single, Duplex and Compound Steam or Power Actuated 


For Rock Drills, Coal Cutters, Air 
Hoists and Pneumatic Work generally 


Steam Pumps for all Purposes Correspondence Solicited 
Hall Steam Pump Co., Pittsburgh, Pa., U. S. A. 


DID ANY ONE EVER TELL YOU that the 
FRANKLIN 
AIR COMPRESSORS 


Combine Correct Mechanical Practice with the 
latest developed knowledge of the Prin- 
ciples of Air Compression ? 

If not, the 


Chicago Pneumatic Tool Co. 


would like that pleasure. 


The Franklin is a daisy cago 


Compound Air Compressors 


for driving coal cutters, drills, 
pneumatic tools, locomotives and 
for all appropriate purposes. Any 
pressure. Any volume. 


The Norwalk Iron Works Co. 


South Norwalk, Conn. 


AMERICAN AIR COMPRESSORS 
SIMPLE, DURABLE, AUTOMATIC, ECONOMIC 
For all Purposes 
AMERICAN AIR COMPRESSOR WORKS 
CATALOGUE GRATIS 
26 CORTLANDT STREET, “a NEW YORK. 


MECKLENBURG IRON WORKS 


CHARLOTTE,N.C. 
MINING MACHINERY AND GOLD MILLING MACHINERY 


WIRELESS The latest developments in this 


interesting field are catalogued in 


TELEGRAPHY. .. THE ENGINEERING INDEX... 


Please mention The Engineering Magazine when you write. 
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“ROCK AIR & GAS PNEUMATIC 
DRILLS COM PRESSORS. Tools. 


“AIR POWER” 


FOR 


APRIL 


The Quarterly Technical Journal, specially devoted to the 
interests of Compressed Air users 


CONTAINS: 


“ Natural Gas Pumping.” 


“ Driving the Laurel Line Tunnel.” 


“ Economy of the Corliss Compressor in the 
Coal Fields.” 


“ Pumping Water by the Air Lift.” 


COMPRESSED AIR ODDS AND ENDS. 
Send for April Number. 


Free with our Compliments 


NEw 


Sane mention The aidan Magazine when you write. 
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Sturtevant Steel Rock Breaker 


NORMOUS STRENGTH com- 
bined with lightness, One- 
fourth the weight and four 

times the strength of cast iron 
crushers. 

Runs at one-half the speed to 
obtain equal capacity of others— 
therefore more durable. 

Save setting up and transporta- 
tion costs by purchasing stronger 
and more reliable Steel Breakers. 


Built in 8 sizes. 
Capacities: 8 to 40 tens 
per hour 


Our 1905 Catalogue fully shows and 
describes these and NINE other varieties 
of Crushers. 


STURTEVANT MILL CO., Boston, Mass. 


MANUFACTURERS OF HiGH-GRADE 


CRUSHING AND GRINDING MACHINERY 


Broderick & Bascom Rope Go. 


St. Louis, Mo. 
BRANCHES: NEW YORK City. SEATTLE, WASH. 


WIRE ROPE and 
AERIAL TRAMWAYS 


Has a train every hour and on the hour to 
PHILADELPHIA from NEW YORK 
From 7 A. I. to 6 P, M., inclusive. 


TO READING TERMINAL Equipment of 
DIRECT WITHOUT CHANGE. Latest Design 


Please mention The Engineering Magazine when you write. 
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MINING MACHINERY 


ARE UNEQUALLED|/ 


The Tyler Catalogue E, elaborately illustrated, 
tells about screens and their various uses. 
The book is yours for the asking. 


The W. S. TYLER COMPANY. Cleveland, Ohio, U. S. A- 


New Standard Concentrators 


OVER FIVE HUNDRED IN SUCCESSFUL OPERATION. 


have few wearing parts. 
e require a small amount of water and horse power. 
make a clean separation, and perfect stratification. 
SAVE all the values. 
P. B. McCABE & CO., 602 N. Main St., Los Angeles, Cal. 


DIAMOND DRILLS 


FOR PROSPECTING 


CATALOGUE SENT ON REQUEST 


AMERICAN DIAMOND ROCK DRILL COMPANY 


95 LIBERTY STREET, NEW YORK 


Please mention The Engineering Magazine when you write. 
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MACHINERY 


JEFFREY 
ELEVATOR BUCKETS 


EVERY 
DESCRIPTION 
are included 
in our 


Specialties 
on 
ELEVATING 
CONVEYING 
POWER 
TRANSMITTING 
COAL HANDLING 
WASHING 
HAULING 
SCREENING 
Our Catalogues are 
at your disposal 


The Jeffrey Mfg. Co. 


COLUMBUS, OHIO, U. S. A. 


New York Pittsburg Chicago Denver 


G. L. STUEBNER 
IRON WORKS, 


Long Island City, N.Y. 
MANUFACTURERS OF 
HOISTING 
BUCKETS 
NARROW GAUGE 


CARS AND 
RAILWAYS 


WHEELBARROWS 
ETc. 
Write for Catalogue 
No. 556. 


THE ROESSLER& HASSLACHER 


CHEMICAL Co. 


100 WILLIAM ST., 
NEW YORK. 


CYANIDE 


Peroxide of Sodium 
Hyposulphite of Soda 
Chloride of Lime 
Sulphide of Iron 


Material 
Delivered 


from storage and crush- 
ers can be conveyed with 
a greater degree of effi- 
ciency by the . . . . 


Robins Belt 


Conveyor 


and at a lower cost than 
by any other system. 

Easy to install, cheap 
to operate, and the first 
cost is small. 


Write for Catalogue 


Robins Conveying Belt Co 


81 
— 
; 
= 
CHEMISTS 14-22 
AND OTHER CHEMI- 
4A CALS FOR MINING 
PURPOSES. 
Please mention The Engineering Magazine when you write, oa 


ESTABLISHED . 


A.LESCHEN &SONS ROPE CO. 
ST. LOUIS, MO. 


BRANCH OFFICES: 
NEW YORK CHICAGO 


FOR 
MINES, 
QUARRIES, 
ELEVATORS, 


ETC. 


INCUNE WIRE ROPE TRAMWAYS.- 

DUSEDAU SYSTEMS 


IF YOU ARE PARTICULAR 


about your Boiler Room you should use Railway Equipment 
for handling coal, cinders, ashes, etc. 7 
We make Cars for this purpose entirely of steel, built with- 
one or two doors, which can be placed either at the side or 
3 j end or with rotary box, of capacities from 500 pounds to 2 
= ' niet s : tons. They are also built for use without track, if so 
Tracks f a ——— desired. This class of car is of so much importance to 
ower plants in general that they should be universally used. 
h with the ground. 4 . 
n fact, power plants are not complete without them. 
We also furnish Steel Rails, Track, Switches, Turntables, 
etc., AND CARRY A LARGE STOCK ON HAND, 
ARTHUR KOPPEL, 
Manufacturer of Industrial, Narrow and Standard Gauge 
a ™ Railway Materials. DEPT. V, 66-68 BROAD STREET, NEW YORK 
ing C r Boiler Rocms, m Our Catalogue No. 36 will interest you. 
Charging Branch Office, 409 Monadnock Block, Chicago. 


BROWNHOIST LOCOMOTIVE CRANES. 


Are the recognized standard in many of the largest 
Industrial Plants throughout the country. 


Our Locomotive Crane pamphlet tells the story. 


The Brown Hoisting Machinery Co. 


— YORK CLEVELAND LONDON PITTSBURG 


Please mention The Engineering Magazine when you write. 
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RIDGWAY 
TWO-BELT 
SYSTEM 


‘The advantages of the belt conveyor over the chain 
and flight —_— are evident to every one who has 
anything to do with the conveying of material. 

Simplicity of construction, few parts compris- 
ing the system, friction reduced to a minimum, wears 
ing ability doubled, power reduced one-half, nego- 
tiates steeper angles self-lubricating, renewal cost 
one-half—these advantages, together with many other 
fully described in our new catalogue, make this the 
ideal method of conveying material of any kind. 


Write us! 


RIDGWAY BELT CONVEYOR COMPANY 


29 BROADWAY, NEW YORK 


Webster 


Elevating, Conveying 
and Carrying Appliances 


Cement Ashes 
Coal Sand 

Coke Gravel 
Ores Fertilizers 


Continuous Bucket ELeEvaTors 
Bett Conveyors BARREL ELEVATORS 
FREIGHT AND PACKAGE CARRIERS 


Power Transmission 
Machinery 


WEBSTER MFG. CO. 


OFFICE AND WORKS 


1075-1097 West 15th St., Chicago 


Eastern Branch, 38 Dey St., New York, N.Y. 


Please mention The Engineering Magazine when you write. 
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CONVEYING MACHINERY 


The Trenton Iron Co. 


TRENTON, N. J. 


Wire, Wire Rope, Wire Rope Tramways, Etc. 


-THE INTERSTATE ENGINEERING CO. 


KALTENBACH @ GRIESS, Engineers 
CLEVELAND, OHIO WORKS: BEDFORD, OHIO 


ELevaTING, CoNnvEYING AND HoistTinc MACHINERY FOR HANDLING COAL, ORE AND ASHES, 
LocoMoTIVE AND CANTILEVER CRANES, RAILROAD Pie Drivers AND 
Wreckinc CRANES, STEEL BUILDING AND BRIDGE CONSTRUCTION 


CRANES and DERRICKS 
a IN STEEL AND WOOD 
Ccal Handling, Excavating and Unloading Machinery, Sheaves 
and /-ittings 
FRANK B. STRATFORD 
- White Building, Liberty Street, - - NEW YORK, N. Y. 


Locomotive CRANES. 
Evectric QVERHEAD TRAVELING (CRANES. 
CoaL AND Ore HANDLING MACHINERY 


Browning Engineering Co. 
Write for Specifications. Cleveland, Ohie 


Iron, Steel and Other Alloys 


A Treatise 
By HENRY M. HOWE 


Professor of Metallurgy in Columbia University. 


HIS book is of the greatest practical value to Mechanical and Civil Engineers, 
Foundrymen, Machinists, Machine Designers, Instructors and Students in 
Technical Schools, and Metallurgists and Metallographists engaged in 
commercial work. 

Profusely illustrated with over one hundred and fifty valuable half tones, wood- 
cuts, line drawing diagrams and tables 
No one interested in metals or alloys can afford to be without this book. 


PRICE, - - = = $5.00 
Address: - THe ENGINEERING MaGazine, 140 Nassau St., N. Y. 


Please mention The Engineering Magazine when you write, 
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COAL CRUSHING, ELEVATING 
AND CONVEYING MACHINERY 
Installed, 1903, for Empire Coke Co., Geneva, N. Y. 


The machinery consists of steel track hopper, 35 feet centres overlapping 
pan apron feeder, 3-roll coal crusher, and 112 feet centres continuous bucket 
inclined elevator. The machinery handles run-of-mine Bituminous coal at the 
rate of 45 tons per hour. 

Link-Belt methods are applied successfully to all coal-handling work, from 
the mine to the final consumption in factory or power plant. 

Write for circulars. 


Two 20 H. P. Drives operating Line Shafting. 
Larkin Soap Co., Buffalo, N. Y. 


RENOLD SILENT CHAIN 


If you want to see the difference between a Renold Silent Chain drive and 
a belt drive, just notice this illustration of both, running at full speed. The 
lines of the chain and its wheels are clear and well defined, showing the 
absence of jar or shock. The belt drive looks hazy, showing vibration. 

This difference means a money difference. Booklet “H” will tell you 
why. Free. 


49 Dey STREET Link-Belt Engineering Company Park BuILpING 


New York Philadelphia PitTsBURG 


_— Link-Belt Machinery Company CHICAGO 


Picase mention The Engineering Magazine when you write, 
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CONVEYING 


INDUSTRIAL-WORKS 


BAY CITY, MICH... 


MANUFACTURERS OF 


Locomotive 
Cranes. 


to 30 tons, with or without 
ell Buckets. 


HIGH GRADE 
LOCOMOTIVE CRANES, 


Hoisting, ENG 
Pile Driving MKS 
Bridge Building 


DERRICKS. 


AMERICAN HOIST @® 
DERRICK CO. 

St. Paul Chicago 
New Orleaus New York 


LAMBERT HOISTING ENGINES, 
ELECTRIC HOISTS, CABLEWAYS 


For Mining, Quarrying, Coal Handling, Pile Driving, Builders’ Use, 
Logging and General Contracting. 
SEND FOR NEW CATALOGUE 


Lambert Hoisting Engine Company, 


Main Office and Works, 
121-125 Poinier St., Newark, N. J. 
Boston, 117 Main St., Cambridgeport. 
. Philadelphia, 1710-1712 Market St. 
Chicago, 232 Fifth Ave. St. Louis, 717 North Second St. 
Allegheny, Pa., Lacock and Sandusky Sts. 

New York City, 85 Liberty St. 
2 AP Toledo, O., 242 Water St. San Francisco, Stewart and Folsom Sts 


Hoisting Machinery 
ELECTRIC, STEAM, HORSE AND HAND POWER 
DERRICKS, 
DERRICK 
FITTINGS ano § 
CONTRACTORS’ 
SUPPLIES 


Write for Prices and useful 
Catalogue. 


The Contractors’ Plant Mfg. Co. (Ltd.) ? 


129 ERIE STREET, BUFFALO, N. Y. 


Please mention The Engineering Magazine when you write, 


86 

4 

: | 

li, 

in 
i 
yA 
\\ i 

ait Qe 

~ 


CONVEYING MACHINERY 


“Hunt” Coal and Ashes 


Handling Machinery 


Boiler Room showing ‘“‘Hunt’’ Conveyor, Great Northern & 
ity Railway, London, Eng. 


“Hunt” Conveyor and Electric Conveyor driver, Great Northern 
& City Railway, London, Eng. 


FOR LARGE AND FOR 
SMALL POWER PLANTS 


Hunt Noiseless 
Gravity Bucket 
Conveyor 


Is the best solution of the 
coal and ash handling prob- 
lem in large power plants. 


It is entirely automatic in 
its operation, and dumps 
the bucket at any de- 
sired point on the hori« 
zontal line. 


The power requited to run 
the Conveyor in its usual 
work is only from five to 
twelve horsepower — less 
than with any other kind of a 
Conveyor, 


We have had over thirty 
years experience in this work, 
and are willing to give the 
benefit of it, without charge, 
to those about to erect new, 
or revise their present plants. 


Our new Conveyor Cata- 
logue containing nearly 100 
illustrations and showing a 
few of the plants we have in- 
stalled will be sent on request, 
to interested parties. 


NEW YORK CITY OFFICE 
45 BROADWAY 


Cc. W. HUNT COMPANY, 


West New Bricuton, New York. 


Please mention The Engineering Magasine when you write. 
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Dump Cars 


Contractors’ Dump Cars. 
All sizes. Single and 
double side and rotary. 
Send for Catalogue 


Continental Car 
& Equipment Co. 


Whitehall Bidg., 1B Place 


OVER 20,000 MILES IN USE 


Best Economical Results 
Highest Award at Paris 
and Buffalo Expositions 


Manufactured only by 


Continuous Rail Joint Co. of America 


General Offices, Century Building, Newark, N. J. 


H E H AM M E L For Locomotives. All kinds of Stationary Boilers. 


Cc. A. Hammel, Mfg. end Patentee, 120 W. Fifth St., Los Angoles, Cal, 


ul K PQ RTER C0 Bank of Commerce Bldg. 
Pittsburgh, Pa., Us S. A. 
LIGHT LOCOMOTIVES of all gauges of track, from three to forty-five 
4| tons weight, including special designs for mines, mills, furnaces, plantations, 
‘| logging, contractors’ use, passenger and freight service, suburban service 
street railways and industrial establishments. COMPRESSED AIR LOCO 
MOTIVES for underground or surface work at coal, iron, copper, silver. 
gold, other and for where smoke or sparks must be 
wholly eliminated. omotives, wide and narrow gauge, on hand. 
{Compressed Air Locomotive, Class P-P, No. 96 Catalogue free to prospective buyers—to others on voneipn of Soc. a stamps. 44 


Do It gives, first, a forceful review of the best and most useful 
articles which have appeared during the month in the entire 

technical press of Great Britain, the United States, and the 
you Continent ; second, a brief abstract of every technical article 
printed anywhere during the month—its author, title, sub- 

use stance, length, and place and date of appearance—all classified 
so that the concentrated essence of the literature of your 

the specialty, whatever it may be, is presented to you at a glance. 
The leading articles make THE ENGINEERING MaGAzINE in- 

valuable ; the Review and Index of the Engineering Press 


I ndex makes it indispensable. 


Please mention The Engineering Magazine when you write, 


RAILWAY EQUIPMENT 


American Locomotive Company 


BUILDERS OF LOCOMOTIVES FOR 
ALL CLASSES OF SERVICE 


Schenectady Works, Schenectady, N. Y. Cooke Works, Paterson, N. J. 
Brooks Works, Dunkirk, N.Y. Rhode Island Works, Providence, R. 1. 
Pittsburg Works, Allegheny, Pa. Dickson Works, Scranton, Pa. 
Richmond Works, Richmond, Va. Manchester Works, Manchester, N. H. 
Montreal Works, llontreal, Canada. 


General Offices, 25 Broad Street, New York City 


Rogers Locomotive Works, 
Gu Builders of 


LOCOMOTIVE 
ENGINES and 
TENDERS .. .. 


Of Every Description. 
oun Havron, President. 
WORKS, Assistant to Prest. 
Revsen We tts, Gen. Mgr. 


REW YORE OFFICE, 33 Wall Street. 


BALDWIN LOCOMOTIVE WORKS 


Broad and Narrow Gauge... 
Single Expansion and Compound 


Locomotives 


Mine, Furnace and Industrial 
Locomotives. Electric Loco- 
motives with Westinghouse 
Motors and Electric Trucks 


GRAND PRIZE and GOLD MEDALS 
awarded by tne Louisiana PurchaseExpo. _ 


BURNHAM, WILLIAMS a Co., Philadelphia, Pa., U.S. A. 
Cable Address:—“Baldwin” Philadelphia. 


Please mention The Engineering Magazine when you write, 
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The Traveler 
Who contemplates a trip to Colo- 
rado, Utah, California or the North 
west should know that 


The Denver & Rio Grande R. R. 


widely known as ‘‘ The Scenic Line 
of the World,” has more scenic at- 
tractions than any other route across 
the continent, traversing as it does 
the Rocky Mountain Region through 
Royal Gorge, Canon of the Grand 
River, Glenwood Springs, Marshall 
Pass, Black Canon, Castle Gate, and 
the world-famed Salt Lake City. Its 
three through daily trains are equip- 

with the latest improved cars of 
allclasses. Its dining car service is 
unsurpassed. For illustrated pam- 
phiets address 


S. K. HOOPER, G. P. &T.A. 
Denver 
Colo. 


The 


Big Four 


Route 


Through Train Service 
Between 


Cincinnati 
Toledo 
and Detroit 


(Via Michigan Central R R.) 


3 Daily Trains 3 
each way. 
Parlor Cars. Sleepers. 
Dining Cars. 
Ask for tickets via 


BIG FOUR 


Warren J. Lynch, Gen’! Pass. Agent, 
CINCINNATI, OHIO. 


| INDUSTRIES 
OFFERED 
LOCATIONS 


Satisfactory Inducements, 

Favorable Freight Rates, 

Good Labor Conditions, 

Healthful Communities, 
ON THE LINES OF 


THE ILLINOIS CENTRAL R.R. 


AND THE 
YAZOO & Mississippi VALLEY R.R. 
and descriptive pamphlet 
J. C. CLAIR 
Industrial Commissioner 


Park Row, Chicago, Ill. 


The Busy Engineer 


can keep in touch with his 
profession only by the aid 
of The Engineering 
Index. It supplies the 
latest data on any engi- 
neering subject. 


Twenty-five per cent. 
is saved on material 
bought through The 


Engineering Index 
if our Coupons are used. 


Write for information about it. 


THE ENGINEERING MAGAZINE 


140-142 NASSAU STREET, 
NEW YORK. 


Please mention The Engineering Magazine when you write. 
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TRANSPORTATION 


new ‘promised land.’”’ 


SALT LAKE 
IN WINTER. 


In the valley of the Jordan which 
traverses a new promised land, 
sits the gem of Utah—Salt Lake 
City. The climate is delightful, 
the city is of unusualinterest and 
avisit is always enjoyable. It 
can best be reached by the 


NEW YORK CENTRAL LINES, 


and their connections. 


A copy of No. 5 of the “‘ Four Track Series,” 
“America’s Winter Resorts,’ will be sent free, 
post-paid, to any address, on receipt of a post 
age stamp, by George H Daniels, General 
Passenger Agent, New York Central & Hudson 
— ailroad, Grand Central Statior, New 

ork. 


Locations for 
Industries 


Erie Railroad System 
New York to Chicago 


HE Erie Railroad System’s 
Industrial Department has 
all the territory traversed by 
the railroad districted in rela- 
tion to resources, markets and 
advantages for manufacturing, 
and can advise with manufac- 
turers of specific products as to 
suitable locations, furnishing 
them with current information 
of a comprehensive nature, 
dealing with the project in its 
full relation to manufacture 
and commerce. Address 
LUIS JACKSON 
Industrial Commissioner, Erie Railroad Co. 
21 Cortlandt Street, New York 


ST 
DIRECT LINE FROM 


ST. LOUIS 


| HOT SPRINGS, ARK. 
TEXAS, 
MEXICO 
and CALIFORNIA. 


Elegant Through Service, 


OVER 19 HOURS 
SAVED TO MEXICO. 


DINING CARS, “Meals ala Carte.” 


H. C. TOWNSEND,‘ 
G. P. and T. Agent, ST. LOUIS, MO, 


CHICAGO 


THE CHICAGO & ALTON 
runs the largest passengerengines 
in the world 
They keep the trains on time 

Between Chicago, 
St. Louis, 
Kansas City and 
~ Peoria 


Geo. J. CHARLTON, General Passenger Agent 
CHICAGO, ILL. 


Please mention The Engineering Magazine when you write. 
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The Slogan of the Cameron — ‘Character the Grandest Thing” 


Probably no other type of pump possesses the Simplicity and Durability with 
absence of outside valve gears, and also the efficiency found in a 


Cameron Outside Packed Plunger Pipe-Pattern Pump 


Built for capacities varying from 300 to 3000 gallons per minute. Although the 
pump) is so compact, all parts are readily accessible, while the water end is made excep- 
tionally hsavy, of hard close grained iron, and with large valve area and water passages. 
Our latest patterns embody all the improvements that years of experience in mining 
work have suggssted. Our catalog ‘‘X"’ explains further details. Send for it to-day. 


A. S. CAMERON STEAM PUMP WORKS 


Foot of East 23d Street, New York 


Arithmetic and Algebra 


By H. B. LuBsEN. Adapted from the German 
by HENRY HARRISON SUPLEE, B. Sc. 


ramo. Cloth. $2.00 by mail, postpaid. 


No previous knowledge of the subject is assumed. 

Every step is explained in clear and intelligible language. 

The examples are worked out in detail, showing just why 
and how everything is done. 

Unnecessary matter is omitted, but practical applications 
are made prominent. 

Repetitions are avoided, each point being clearly put, once 
for all. 

Arithmetic leads up into Algebra, the use of symbols being 
gradually developed. 

The exercise of the judgment is developed and dependence 

upon arbitrary rules avoided. 


THE ENGINEERING MAGAZINE PRESS, 


140-142 NASSAU STREET, NEW YORK. 


Please mention The Engineering Magazine when you write, 
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HYDRAULIC MACHINERY 


ELECTRICALLY DRIVEN 


“SPHERICAL” 
Compound Water Works Pumping Engines 


Capacities Best 


and High-Service 
Duties Pumping 
equal to the Engines. 


Manufactured by 


THE LAWRENCE MACHINE COMPANY, 
LAWRENCE, MASSACHUSETTS, U. S. A. 


NEW YORK OFFICE: 39 Cortlandt Street. 


CHICAGO OFFICE: 1415 Monadnock Block 


CENTRIFUGAL PUMP- 
ING MACHINERY 


1864 1905 
OLDEST, LARGEST AND 
STRONGEST CONCERN OF 

ITS KIND IN AMERICA 


WE INVITE CORRESPONDENCE 


Morris Machine Works 
BALDWINSVILLE, N. Y., U. S. A. 


New YorRK CHIcaco 
39-41 CORTLANDT ST. 61-69 NO. JEFFERSON ST. 


Epping-Carpenter Company 
New York Office PA. Cleveland Office 
141 Broadway New Bngiand Bidg. 


PUMPING 


FOR EVERY SERVICE 


Pumps with Perfect Balanced Piston 
Valves. Simple, Compound and Triple 
Expansion. Jet and Surface Condensers 


Please mention The Engineering Magazine when you write, 
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Pelton Wheels in East Indies 
The fame and usefulness of the Pelton Water Wheel 
circles the globe—wherever you find water power you 
will find Pelton Wheels and industry. On the island 
of Celebes, in the East Indies, a 650-horse-power Pel- 
ton Wheel is being driven under a 550-foot head and 
is generating power and light for manufacturing and 
mining purposes. This island also produces rice, maize, 
millet, coffee and other food products and valuable 
woods. Celebes is jealously controlled by the Dutch 
government and it is difficult for American machinery 
to compete with European makes, yet in the face of 
serious competition the Pelton Wheel was selected. 
Send for 88-page book on water wheels free, 


The Pelton Water Wheel Co. 


148 Liberty St, NEW YORK 
111 Main St., SAN FRANCISCO 


OUR 
WATER WHEEL GOVERNORS 


ARE THE WORLD’S STANDARD 


They contrcl 400,000 horse power 
Twelve types carried in stock 
The best speed regulation guaranteed 
Write for Catalogue and List of several Hundred Plants 


WHERE OUR GOVERNORS ARE USED. 


THE LOMBARD GOVERNOR COMPANY, 
36 Whittier Street, ee oe Boston, Mass. 


| LET US HAVE YOUR SPECIFICATIONS | 
Woodward 6% SINGLE DUPLEX & ROTATIVE | 
STEAM POWER 


Mechanical 
Water Wheel 
Governors 
We Guarantee the 
Regulation 
All admit they are the 


most simple and prac- 
tical, the cheapest to 


New Catalogue Just Out CIN 
WOODWARD GOVERNOR GO. 
688 Race Street, - ROCKFORD, ILL. 


SIMPLE COMPOUND & COMPOUND CONDENSING: 
PUMPING FNGINES 


iseering Index in this magazine. 


Hydraulic and Exhaust Steam 
ping, Fittings and Specials 
American Spiral Pipe Works 


OFFICE & WORKS, - CHICAGO 
New York Office, - 26 Cortlandt St. 
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CENT jor LOAD) PUMP] WAS 


The 
EFFICIENCY 


WORTH INGTON 


L/ 
TURBINE PUMPS 


Is Guaranteed. 


| 


PERI CENT | MECH] EFFI 


We have developed SPECIALIZED DESIGNS of tur- 

bine pumps possessing HIGH MECHANICAL EFFICI- 

ENCY and applicable to ALL HEADS and ALL SERVICES, from 

house-tank to the largest water-works supply. We 

make them in the largest pump factory in the world 

and use the NEWEST APPLIANCES to insure their accurate 
construction. 

They are the only turbine pumps so designed that 
the interior passages may be machined and polished, 
eliminating friction. This makes it possible for us to 
put careful scientific design into practice and TO GUARAN- 
TEE THE EFFICIENCY. 


WRITE FOR BULLETIN W 30 E.G 


Henry R. Worthington 


114 LIBERTY ST., ee NEW YORK CITY 


(Z2} 
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HYDRAULIC MACHINERY 


Doble Tangential Water Wheels 


AWARDED THE GRAND PRIZE 
AT THE ST. LOUIS EXPOSITION 


Write for our Bulletins Nos. 5 and 6; they contain data and tables 
of value to Engineers. 


ABNER DOBLE COMPANY, Enaineers, 
SAN FRANCISCO, U. 8. A. 


MULLIN’S AUTOMATIC 
CONTROLLER 


FOR FEED PUMPS 


is a governor for the Pump Controle 
ler by the relative pressure of steam 
and water. 


It has no springs, arms, weights, floats or trappy contraptions of any sort; it is compact 
in form, and can be installed in any position to meet existing conditions, and is adapted to both 
stationary and marine service and to engines exclusively operating power pumps. Everyone 
having to do with steam power plants will find our new Catalog, describing this controller, of 
great value. Free on request. 


FEDERAL VALVE CO., 2534 Western Ave., SEATTLE, Wash. 


UNITED STATES CAST IRON PIPE & FOUNDRY CO. 


CAST IRON PIPE 


MANUFACTURERS 


Large Cylinders, Flange Pipe, Foundry Work 


General Offices: 71 Broadway, New York. 
Eastern Sales Office: Land Title Building, Phiadelphia, Pa. 
Western Sales Office: 638 The Rookery, Chicago, III. 
Southern Sales Oftice: Chattanooga, Tenn. 
Pittsburg Sales Office: Murtland Building, Pittsburg, Pa. 


A Pumping Proposition interests us 


OUR “VORTEX” e Only One. 
HIGH GRADE 
: There is only one En- 
Centrifugal @@@@ Ivpex—that 
Pumps @ @ @ @ | published in Tue Enar- 
@ @ @ @ | neerinc Macazine. 
Will Interest You If you don’t use it we 
Ask us to tell you why shall be glad to-write you 
LAWRENCE PUMP & ENGINE CO. ws, of its many advantages. 


Lawrence, Mass. 


Please mention The Engineering Magazine when you write, 
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HYDRAULIC MACHINERY 


Watson- Stillman 
Hydraulic Jacks 


The only hydraulic Jack fit for use is the one which 


lutely certain that no Watson-Stillman Hydraulic 


encounter with danger is, one 
might say, foolhardy. 


you are absolutely certain will stand the strain. 
Over half a century of building Hydraulic Jacks has 
made us absolutely certain that you can be abso- 
Jack will fail at the critical moment. 


Send for Jack List, Edition “H.’’ 


WATSON-STILLMAN CO. 


46 Dey Street, ‘4583 The Rookery, 


OFFICES: 


NEW YORK CHICAGO 


THE AM 


AURORA ILL.USA. WRITE<* CATALOGU 


DAL ns 


ERICAN WELL WORKS WELL LL MACHINERY 
AIR LIFTS, 

AIR COMPRESSORS, 

DEEP WELL PUMPS, 

GASOLINE ENGINES, 

WELL MACHINERY. 


FOR EVERY 
PURPOSE... 


WARREN - MASSACHUSETTS 


SEND 
FOR 

CATALOGUE 


Please mention The Engineering Magazine when you write. 
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HYDRAULIC MACHINERY 


THESE HYDRAULIC PUMPS 
WILL NOT SHORT-STROKE 


GREAT BURNHAM 


STEAM PUMPS 


WILL NOT INJURE FROM LOAD TO NO LOAD 


Boiler Feeders, Deep Well, Vacuum, Low Duty and Tank 
Jet Condenser, Hydraulic, Air Compressors, Air and Circulating 
Etc., Etc. 


Send for Catalog 


UNION STEAM PUMP COMPANY 


BATTLE CREEK, MICHIGAN, U. S. A. 


SOUTH MADISON STREET 


Our Railroad Pumping Engine 


GASOLINE, STEAM or ELEC: 
TRIC MOTOR on same Base 


Pumps a steady stream from any source, any 
depth or height. Saves 50 per cent. over many 
pumps in use. Write us: you may have that kind. 
If any pump equals ours in operation and efficency, 
we pay fhe owner $1,000. 


LUITWIELER PUMPING ENGINE CO. 


707-715 NORTH MAIN STREET, : : LOS ANGELES, CAL. 


Centrifugal Pumping Machinery 


BOILERS AND EXCAVATORS 


HINGSFORD FOUNDRY 
AND MACHINE WORKS 


OSWEGO, 


S. A. 
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RE-ENFORCED CONCRETE 


Clinton Electrically 
Welded Fabric 


is the system of reinforcing which combines 
ease of installation—Safety—Strength. 


— 


ag NOTE CONTINUOUS BOND 


One feature which makes the Clinton 
Fireproofing System the floor system 
¥ithout an Equal. 


WIRE LATH WIRE LOCKERS 


Double Crimped Wire Screens 


Window Guards Perforated Metals 


and, in fact, every form of wire_fabric. 


CLINTON WIRE 
CLOTH COMPANY 


CLINTON, MASS. 


B. & J. 15 


cago, 237 East Lake 

150 Nassau St., New York San Francisco, Cal. 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


American Bridge Company 
OF NEW YORK 
STRUCTURAL 
STEEL 
FOR EVERY 
PURPOSE 


GENERAL OFFICES 


100 Broadway, :: New York 


Russel Wheel & Foundry Co. 


STRUCTURAL Ff 
STEELWORK 


For BUILDINGS 
AND BRIDGES 


Steel, Bridges 


For :.RAILWAY and 
HIGHWAY TRAFFIC 


SEND FOR CATALOGUE 


DETROIT, MICH. 


ENGINEERS, CONTRACTORS AN 
MANUFACTURERS. 


‘STEEL BUILDINGS ° 
.ROOF TRUSSES. 
HIGHWAY BRIDGES 
aa 
COAL AND ASH HANDLING 
MACHINERY 


The Wainwright Steel- 
Bound Concrete Curb 


AND 
Combined Steel-Bound 
Curb and Gutter (patenteo) 


Absolutely Non-Breakable 
Cheaper than Granite 
Continuous in Construction 
Never Out of Line 


Galvanized Steel Corner Bar 
Prevents Chipping or 
Breaking on Edges 


Never Resetting or 
rs 


“ving perfect satisfaction in over fifty 
Z cities in the U.S. Correspondence in- 
vited 
STEEL PROTECTED 
CONCRETE COMPANY 
React Estate Trust Buitoina 


PHILADELPHIA, PA. 


FOR CARD-INDEX USERS 


For the convenience of those who desire to preserve indexed items, in card- 
index from, THe ENGINEERING InDex is issued separately from the Magazine, 
printed on one side of the paper. Ask for a specimen of it .* .* .* .° 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


THE NATURO CLOSET 


We have this closet under water in our new Showroom and 
will be pleased to have thé trade call and examine it. 


<> 


SELLING AGENTS 


JOHN SIMMONS CO. 


104-110 Centre Street, ee ee NEW YORK 
When writing mention F. 


Steam and Water Heating Apparatus 


eee FOR 


PUBLIC BUILDINGS, RESIDENCES, Ete. 


OUR SPECIALTIES: 


Mercer, Mills, Gold and Cottage Steam and Water Heating 
Boilers. Adapted for Hard or Soft Coal and Wood 
Burning. 


The Royal Union, Union, Princess, Imperial, Diadem, Coro- 
net, and Sovereign Steam and Water Radiators. 


Gold and School Pin Indirect Radiators for Steam or Water. 


THE H. B. SMITH COMPANY, 


4 Send for Circular. Founpry : WESTFIELD, Mass. 
SEE OUR RECORD OF TWENTY YEARS. 
KY L| fi HT Also Side Lights, Ventilating Apparatus, Ete. 
SEND FOR CATALOGUE. 
that have Ghe JOSEPHUS PLENTY, 
STOOD THE TEST. (skylight Works) - Jersey City, N. J. 


Please mention The Engineering Magazine when you write. 


101 | 
t 
| 
| 3 
ae 
‘ 
i 
= 
: 
: 
WY 
j 
| 


102 STRUCTURAL MATERIALS 


LEHIGH PORTLAND CEMENT 


STRENGTH, UNIFORMITY, AND 


eS COLOR GUARANTEED. 


CG 
Recommended for High-Class Engineering Work. 
P 0 RTLA ND 


The Kelley Island Lime and Transport Co., 


Southern and Western Distributors, 
Mercantile Bank Building, CLEVELAND, O. 


AS awarded the First Cement Contract 
for the Panama Canal, 


Our booklet, the ‘‘Test of Time,” shows why ‘‘Giant” 
is the cement that is almost always used on large, im- 
portant work. 


LESLEY & TRINKLE CO., GENERAL SALES AGENTS 
604 Pennsylvania Bidg., 15th and Chestnut Sts., Philadelphia 
UNITED BUILDING MATERIAL COMPANY 
Park Row Bullding, New York. 101 Milk St., Boston, Mass. 


Specially adapt- 

ed for mixing 

high-grade con- 

crete for build- 

ing blocks, side- 

walks. floors, etc. 

Also used in 

the manufacture 

of cement, wall 

plaster and all 

intimate mix- 
tures, 


TITT 


Without a rival in all the 
roofing world. It covers more 
space and covers it better for 
less money than any other 
roofing. Facts we can prove. 
Folders free. 


The Paraffine Paint Co. 


24 Second Street, San Francisco 


Los Angeles, Portland,Seattle, Denver 


Our Illustrated catalogue if requested. 


W:D:DUNNING 


SY RACUSE,N.Y. 


Tr 
ESE 


Please mention The Engineering Magazine when you write. 


7 
<—> 
i 
THE OLD THE OLD 
“GIANT “GIANT 

THE BROUGHTON 
MIXER (Bays 
MALT 
47TH 
ER 


STRUCTURAL MATERIALS 


BUILDERS OF 
WATER 
TOWERS 
STAND 
PIPES 
AND 
TANKS 


For Railr ads, 
Factories and 
Tons 


R.R. Turntables 
and Smithwork 


Plate Ironwork of 
Kinds 


Blast Furnace and 
Cement Mill Work 


Perhaps you carry 
Your Own losurance. 


If you do, never rest till 
your factory is equipped 
witha 


CALDWELL 


Tank and Tower 


as an auxiliary defence. 
Then you need have 
absolutely no fear of fire. 


For details 
see our catalogue. 


W. E. CALDWELL CO. 


Louisville, Ky. 


Phillipsburg, N. 1 | 


DRILLING 


WEL MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills, With engines or horse 
powers. Strong, simple and durable. Any mechanic 
ean operate them easily. Send for catalog. 


WILLIAMS BROS. ITHACA, N.Y., U.S.A. 


Water Supply Outfits 


For Manufacturing Plants, 
Railroads, Small Villages 
and Private Residences. 

Galvanized Steel 
“STAR” COLUMN TOWERS 

Any Height. 
Galvanized Strel, Pine or 
Cypress TANKS, any ca- 
pacity, 

STAR WIND MILLS 
Galvanized Steel or 
Wood, adapted for farm, 
residences, power or ir- 
rigating purposes. 
Deolens and Prices Fur- 
nished. Write for Ca‘a- 
logue. Address 


Flint & Walling Mfg. Co. 
508 Oak St., Kendallville, Ind. 


LOWE BROTHERS 


PRESERVATIVE AND PROTECTIVE COATINGS 
FOR 
STRUCTURAL USES & MANUFACTURING EQUIPMENT 


are used by the largest and most careful builders, engineers and architects 
because many years of actual tests show that they 


GIVE BEST RESULTS 


These paints—Red Lead Metal Preservative, Metal Protective (in_three 
colors), Black Metal Coating, Carbon, Graphite, “High Standard’ Liquid 
Paint, etc., etc.—are all made on scientific basis. 

Write the manufacturers and let them confirm by their facts the 


builder’s experience. 


THE LOWE BROTHERS COMPANY, 450-452 E. Third St, DAYTON, OHIO 


Branches: NEW YORK, CHICAGO, KANSAS CITY 


EADING articles from 
leading engineering 


Auto- 
journals record progress 
mobil- in Motor-Vehicles. See 
The Engineering Index, 
ism. 


page 789, this issue. 


BoLTs 


EXPANSION 


For fastening all kinds of structure to brick and stone work 
Patentee and M’f’r, ISAAC CHURCH, 
Send for ( atalogue D. TOLEDO, Onio. 


Read the Factory...... 
Manager and Accountant 


If you are not perfectly satisfied with your own 
system. Price, 


THE ENGINEERING MAGAZINE 
340 Nassau Street, New York 


Please mention The Engineering Magazine when you write. 
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STRUCTURAL MATERIALS 


THE 


Only Concrete Mixer 
which will maKe a PERFECT MIX 


PATENTEE AND SOLE MANUFACTURER 
T. L. SMITH, 134 Tenth St., - MILWAUHEE, Wis. 


No 2, ON TRUCK WITH STEAM ENGINE AND BOILER. 


Smith Mixer is Endorsed by Gov- 
ernment and Railroad Engineers 


Mixes a batch in shorter time than any other mixer. No Preliminary mixing or 
laying out. No stopping to charge or discharge. Will turn out more perfectly 
Mixed Concrete with a given number of men than any other mixermade. Made in 
9 sizes, any Combinatiou—on Skids, on Trucks, with or without Steam or Gasoline 
Engine. 

SEND FOR CATALOGUE AND CONCRETE CATECHISM 


Contractors’ Supply & Equipment Co. 


Acents UV. S.) 


1425 Old Colony Bldg., Chicago, Il. 
170 Broadway, New York. 


EXCLUSIVE AGENTS FOR CANADA: 
W. H. C. MUSSEN & CO., 763 Craic Sr., Montreat, Que. 


Please mention The Engineering Magazine when you write. 
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COMMERCIAL 


AUTOMOBILES 


are far superior to horse equipments in reliability, endurance, speed 
and economy of operation and maintenance. 


DELIVERY WAGON 


1,000 and 2,000 pounds load capacity. 


TRUCKS 
5,000 to 10,000 pounds load capacity. “= 


Correspondence is invited from Merchants, Department Stores, Mill Owners, 
Brewers, Carmen, and others interested in improved methods of merchandise 
transportation. Reliable agents wanted in unassigned territory 

Catalogue tllustrating and describing 20 different Columbia Elec- 


tric and Gasoline models, including vehicles for touring, pleasure 
driving and private carriage service, will be sent cn request. 


Electric Vehicle Co., “*ésxx*” 


NEW YORK, 134-136-138 W. 39th St. BOSTON, 74-76-78 Stanhope St. CHICAGO: 1413 Michigan Avenue 


May be determined with abso- 
lute certainty by use of ... .- 


THE CALCULAGRAPH 


Don’t ‘‘Estimate’’—Don't ‘‘Guess’’ any more. 

Operate one handle of the Calculagraph when a workman 
begins and the other handle when he completes a job or opera- 
tion, and the machine subtracts the time of commencing from 
the time of finishing and prints the number of hours and 
tenths or hundredths of an hour the workman was employed. 

One Calculagraph will make hundre’ls of such records of elapsed time, and 
the periods may overlap each other without confusion. 


THE CALCULAGRAPH MAKES NO CLERICAL ERRORS. 
ASK FOR BOOKLET. 


CALCULAGRAPH COMPANY 
1411 Jewelers Building YORK CITY 


WATER SUPPLY OF MINNEAPOLIS. J. Franx Corsett, Engineers’ Club of Minneapolis. 
BRITISH SEWAGE WORKS. M. N. Baker, Boston Society of Civil Engineers. 
ISTHMUS CANAL: SEA LEVEL VERSUS LOCKS. Wo. W. Repriep, Engineers’ Club of Minneapolis. 
Journal of the Association of Engincering Societies. Dec., 1904. 
30 Cents per Copy. JOHN C. TRAUTWINE, Jz., Szcrerary, 
$3.00 per Annum. 257 S. 4th Street, Philadelphia, Pa. 


Please mention The Engineering Magazine when you write. 
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FEDERAL 


BLUE PRINTING 


MACHINES 


‘THE latest and best apparatus ever de- 

signed for blue printing by electric light. 
Conti exp The most rapid print- 
ing and economical machine on the market. 


Send for catalogue. 


SPAULDING PRINT PAPER CO, 
44 PEDERAL STREET BOSTON, MASS. 


THE UNIVERSAL DRAFTING MACHINE 


enables you to get out your drawings much 
quicker and at less cost. It simplifies 
“straight work” and makes all angular 
work (no matter what the angle may be) as 
readily put in as ‘‘straight work.” It saves 
the constant changing of tools—eliminates 
much of the erasing—iu short—it makes 
the work more mental and less manual, thereby putting it on a higher plane. Its 
accuracy is not dependent on the edge of the board or on chords. 


SEND FOR CATALOG AND LIST OF USERS 


UNIVERSAL DRAFTING MACHINE CO. 
222-224 Seneca Street, - - CLEVELAND, OHIO, U. S. A. 


BLUE PRINT MACHINE Sarveying and 
Write for Catalogue. Engineers’ Supplies, 
The Pittsburg Blue Print Co. ame DRAWING MATERIALS, 
1505 L Park Bullding, Pittsburg, Pa. > 4 Planimeters, Slide Rules. 


CATALOGUE MAILED ON APPLICATION 


FOR DRAWING INSTRUM THE BRANDIS SONS CO. 


Surveying and Engineering Instruments, 
812 GATES AVENUE, 


Consult the Engineering Index 
in this number. 


A Th azine d voted to 


a 
NEW YORK. 1 eer, 


Please mention The Engineering Magazine when you write. 
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PERRY TIME STAMP 


Portable—Automatic—Self-Inking 


WILL SAVE DOLLARS FOR YOU 


C*s you tell now how long—in minutes and 


hours—it took a mechanic to do a certain 
job last week? If your foreman had one 
of our stamps standing on his desk and stamped 
the time on the ticket when he handed the job out 
and stamped it again when the job was finished, 
you could tell a week, menth or a year from now 
the exact time consumed, which information 
would come in very handy in more ways than 
one, but especially if you were called upon to esti- 
mate upon a similar job. 
If you or your foremen have anything to do 
with the keeping of time, you should have a copy 
of our booklet, ‘‘The Business Man's Time Saver.”’ 
Sent free on request.” : : 


li GUARANTEED ABSOLUTELY 


ay: PERRY TIME STAMP CO,, 


712 South Canal St., CHICAGO, ILL., Vv. s. A. 


FFEL&ESSERCO. 
Smith Solar 
Attachment Pyrometers 


as used by the U. S. nities 
Land Office; solar is 


independent of transit 
Send devon Stacks, Glass Furnaces, 


complete catalogue. Potteries, Etc. 
Highest Award, Grand Prize, St. Louls, 1904 


Queen Mercurial Pvrometer—to 1000° F. 
Queen Gauntlett Pyrometer—to 15009 F. 
% Queen Optical Pyrometer—1200° F. to 

B 3500° F. 
Queen Siemens Pyrometer—to 2000° F. 
. TRANSITS AND LEVEL Queen Electrical Pyrometer—to 3000° F. 
© are used exclusively om the largest Queen Hobson Pyrometer—to 1800° F. 
works where utmost precision is re- 


Butt & Buff Mtg. Co. "4 High Grade Technical Thermometers 


Jamaica Plains Station, Boston, Mass. ; for all purposes. 


Out catalogres are explicit aud valuable to 
EUGENE DIETZGEN Co. every ensineer and manager who needs to under- 
CHICAGO: NEW YORK: st nd the use of these instruments. Free on 
18x MONROE ST. 119-12I W. 23D ST. app.ication. 
ENGINEERING AND 


DRAWING INSTRUMENTS QUEEN @ CoO. 


Prise Papers’ Drowing Beords, 1010 Chestnut St. Philadelphia 


les, T Squares, Scales, ete. 
“Komplete ited cai 
sent on application. 


Please mention The Engineering Magazine when you write. 
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ENGINEERING MISCELLANY 


PRACTICAL ENGINEERING 
TAUGHT BY MAIL 


W HAT is technical education by mail? It is knowledge, 

—practical knowledge of every-day use—the product 
of the best engineering brains of all ages boiled down 
and the very essence extracted and put in small pam- 
phlets suitable for study during your leisure at home. 
Through it you can qualify for the highest positions 
in your own trade or calling or get your second wind 
in life’s race by correcting a misfit calling and getting 
into something for which you are adapted. 

Men with a technical education draw from $150 to 
$300 a month, and upwards, and are always in demand. 
You can qualify for such a position through a course 
with the American School of Correspondence at 
Armour Institute of Technology. 


THE GREATEST EDUCATIONAL OPPORTUNITY EVER 
OFFERED TO MECHANICS, ELECTRICIANS, ENGINEERS, 
ARCHITECTS, AND ALL MEN WHO FEEL THE NEED OF 
BETTER EDUCATION FOR ADVANCEMENT IN THEIR WORK. 

Never before have the resources and equipment of a great resident 
engineering school combined with long experience in correspondence teach- 
ing been offered to ambitious men in their own homes without interfering 
with their regular work. Never before have such men had an opportunity 
to study under the direction of the same professors who teach the classes 
of a regular engineering school of high standing. 


The American School of Correspondence is the only corres- 
rondence school awarded a Gold Medal for superior excellence in 
Engineering Education and Technical Publications at the recent 
World’s Fair, at St Louis, U.S. A. 


Nearly 100 separate courses in 


Electrical Engineering. Locomotive Engineering. Architecture, 

Power Station Work. Refrigeration. Textile Manufacture. 
Telephone Practice. Civil Engineerin Mechanical Drawing. 
Mechanical Engineering. Perspective Drawing. 

The Electric Telegraph. Railroad Engineering. Navigation. 

Sheet Metal Work. Hydraulics. ’ College Preparatory (prepar- 
Stationary Engineering. Structural Drafting. ing for entrance to resi- 
Marine Engineering. Sanitary Engineering. dent Engineering colleges.) 


Write for 200-page illustrated catalogue, giving outlines of courses and 
list of men who have completed the courses and have received better 


positions as a result of their studies. 
The cost of instruction is within the reach of all,—from $12.00 upwards 


and may be paid in small monthly payments if desired. We employ no 
agents. This expense, which is generally added to the students’ tuition 


fees, is avoided. 


AMERICAN SCHOOL OF CORRESPONDENCE 
At Armour Institute of Technology, CHICAGO, ILL. 


Please mention. The Engineering Magazine when you write. 
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Tames Newton Gunn. 


Wiius B. Ricuarps, 


GUNN, RICHARDS & Co., 
PRODUCTION ENGINEERS 


cosTS 
ORGANIZATION 


Caste Avoress: ‘COSTS'' NEW YORK 
L. D. TELEPHONE, S940 | BROAD 
6941 


APPRAISALS 


POWER COSTS 


No. 41 WALL STREET 
NEw YORK 


JNO. 4. CONE, ROBERT W. HUNT, JAS. C. HALLSTED, 
A. W. FLERO, D. W. M' NAUGHER. 
ROBERT W. HUNT & CO. 
Bureau of Inspection, Tests and Consultation. 

71 B'DWAY, NEW YORK, 1121 THE ROOKERY, ‘CHICAGO, 
MONONGAHELA BANK BLOG., PITTSBURG, 

31 NORFOLK HOUSE, LONDON. 

Inspection of Rails and Fastenings, Cars, Locomo- 
tives, Pipe, etc. Bridges, Buildings and other Struc- 
tures. Chemical and Physical Laboratories. Reports 

and Estimates on Properties and Processes. 


H. B. ROELKER, 
CONSULTING, EXPERT & CONSTRUCTING 
MECHANICAL ENGINEER, 

41 Maioven Lane, NEW YORK. 


Factory and Marine Work, Refrigerating and 
Pumping Machinery. Designer and manufacturer of 
Screw Propellers. Fue ALLEN Dense Air Ice Ma- 
chine for Steam Vessels. 


Power 


Water 


H. VON SCHON, 

M. Am. Soc. C. E., 
CONSULTING ENGINEER, 
SUITE 603, WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


GEORGE M. BRILL, M. E. 
CONSULTING ENGINEER, 
1133-6 MARQUETTE BLDG. CHICAGO, ILL, 
Electrical, Mechanical and Steam Engineering. - 


Power Installations, Manufacturing Plants 
and Processes. 


718 DWIGHT BUILDING. 


W. K. PALMER, M. E., 
CONSULTING ENGINEER, 
MECHANICAL AND ELECTRICAL ENGINEERING, 

KANSAS CITY, M 
Electric Railways, and Lighting; Power Plants; Man- 
ufacturing Establishments; Heating, Ventilating and 
Refrigerating Systems; Designing of Machinery; 
Patent Work; Inspections, Tests and Reports. 


POWER INSTALLATION Co. 
ENGINEERS 


GEO. F. WESCOTT 
BUFFALO, N. Y. 


Send for 


RATES ON PROFESSIONAL CARDS 
ON THIS PAGE. 


GOEPEL & NILES, 
COUNSELORS AT LAw, 
Registered Patent Attorneys, 


U. S. AND FOREIGN PATENTS, 
TRADE MARKS, COPYRIGHTS, 


290 BROADWAY, Dun Bidg.. New York. 


WaLtTeR 


PITTSBURG, PA. 


Contracting and Consulting Engineer. 


BLAST FURNACES. 


KENNEDY: 


ROLLING MILLS. 


Bessemer and Open Hearth Steel Works, Etc. 


Please mention The Engineering Magazine when you write. 


° 
= 
3 


PROFESSIONAL DIRECTORY 


JULIAN KENNEDY 
ENGINEER 


Pitrssurcu, Pa., U. S. A. 


Caste Avpress, ENGINEER, PittssurGH 


MILTON L. OGELSBY, M. Sc., 
MEM. A. 1. MLE 


MECHANICAL and MINING ENGINEER, 
@AVID BUILDING, SALT LAKE CITY, UTAH. 


c.A. DIETERICH 
CouNSELOR aT Law, 
SOLICITOR or U. S. ano FOREIGN PATENTS, 
257 BROADWAY, NEW YORK CITY, N. Y. 


Litigation affecting Letters Patent, etc. 
Special attention devoted to inventions relating to 


STEAM ENGINEERING. 


ABNER DOBLE COMPANY, 
ENGINEERS. 


Complete Hydro-Electric Power Plants and Long 
Distance Transmissions designed and constructed. 


FREMONT AND HOWARD STREETS, 


WM. M. BREWER 
CONSULTING MINING ENGINEER 
24 RACE STREET 
(P. O. Box 571) VICTORIA, B. C. 


GEORGE FR. HOLT. FREO. SCHOBER. 
HOLT & SCHOBER, 
ENGINEERS ano ARCHITECTS, 
806 PROVIDENT BUILDING, PHILADELPHIA. 


Cold Storage and Ice Mak Making. Mill and Factory 
Construction—complete plans. Reports. Expert 
Services. Consultations. 


PATENT SECU SECURED 
OR FEE RETURNED: 


Send model sketch for 
100 mechani 


PATENT. HOW AND 


RECORD. 


WANTED. 


EVAN XS, WILKENS ©o., 


EDWARD M. WEEKS, 
- PATENT ATTORNEY, 
705 MCGILL BLDG. WASHINGTON, D C. 


U.S. & FOREIGN PATENTS, TRADE-MARKS, COPYRIGHTS 


G.W. McCLURE, SON & CO., ENGINEERS AND CONTRACTORS, 
Blast Furnace Construction, Fire Brick Hot Blast Stoves, Open Hearth and Heating Furnaces, 
NEW BESSEMER BUILDING, PITTSBURG, PA. 


WATER SUPPLIES DESIGNED AND 


HUDSON ENGINEERING & CONTRACTING CO. 
92 WILLIAM STREET, NEW YORK 
ENGINEERS AND CONTRACTORS 


INSTALLED FOR INDUSTRIAL WORKS 
BRANCH OFFICE, 618 WALNUT ST., CINCINNATI, OHIO 


EVERETT E. 


Patents, United States and Foreign. 


KENT, COUNSELOR AT LAW. 
Trade Marks in All States, Corporations, 
84 STATE STREET BOSTON. 


Please mention The Engineering Magazine when you write. 


ae SAN FRANCISCO. 


PROFESSIONAL DIRECTORY 


DODGE & DAY 


ENGINEERS 
MECHANICAL ELECTRICAL ARCHITECTURAL 


LAYOUT, CONSTRUCTION AND EQUIPMENT OF 


INDUSTRIAL ESTABLISHMENTS 
PHILADELPHIA, - PENNSYLVANIA 


SEND FOR OUR NEW BULLETIN 175-E: ‘‘A MODERN INDUSTRIAL PLANT” 


M AM. SOC. Cc. E. M. AM. SOC. M. E. 
W. ROBINSON 
CONSULTING ENGINEER 
14 PHILLIPS SQUARE MONTREAL, CANADA 
DREDGING MACHINERY 
Of every type designed for special conditions, 


For Acceptable Ideas. 
State if Patented. 
THE PATENT RECORD, 
Baltimore, Md. 


" . Plant for public works. Gold dredges. 2 
Subscription price of Taz PATENT $z.00 years’ experience in more than 125 p 
per annum. Samples free. GABLE ADDRESS LONG DIST. TELEPHONE 
DREDGE, MONTREAL'* UPTOWN 2478 


DUGALD C. & WILLIAIIB. JACKS( | Ballantyne & Evans 


MEMEERS 


American InstituTE oF ELEcTRICAL ENGINEERS 
AmerRIcAN Society OF MECHANICAL ENGINEERS ENGINEERS 
AMERICAN Soctety oF Civit ENGINEERS ations and Reports on Physical and 
Electric Light, Power and Railway Plants Operating Values of Manufacturing Properties. 
General Engineering. Expert Investigations 22 PINE STREET, New York 


MADISON, WISCONSIN 


VITRIFIED SEWER-PIPE, PRESSES 


Factories for Sewer Pipe, Complete or in part 

Wire Mills—Machinery, 

Chain Factories—Machinery, 
RUBBER WASHING TUBS 


THE TURNER, VAUGHN & TAYLOR CO. 


Write for Prices, CUYAHOGA FALLS, 

Stating Capacity. O., U. S. A 
Freperick A. Pecxuam, President A. G. Frost, Secretary 
THE ENGINEERING AGENCY, Inc. 


12 MONADNOCK BLOCK, CHICAGO 
SPECIALISTS IN HIGH GRADE ENGINEERING EMPLOYMENT 


‘THE FACTORY MANAGER HORACE L. ARNOLD.“ Pmcs, $6.00 
AND ACCOUNTANT..... 


Please mention The Engineering Magazine when you write. 
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Rensselaer  “,, 

Polytechnic %%, 

Institute, 
Troy, N.Y. 


Local examinations provided for. Send for a Catalogue. 


The Pennsylvania State College 


has one of the best Engineering Buildings, if not 
the very best, in the United States, with ample 
modern equipment for Civit, ELEcTRICAL, MECHAN- 
and Mininc EncIneertnc. For Catalogue and 
other particulars, address “THE REGISTRAR,” 
State College, Pa. 


Norwich University, 
NORTHFIELD, VT. 
The [Military College of the State of Vermont. 
A COLLEGE with complete daily routine of 
Military Duty. Honor graduates commissioned in 
the U. S. Army. Courses in Civil Engineering, 
Chemistry, Arts, and in Science and Literature. 
There is always demand for the man who has 
learned to obey, to command, to execute, 
Catalogs sent upon application. 
C. H. Spooner, LL.D., President. 


Lafayette College, 


EASTON, PA. 
Thoroughly equipped technical courses in 
CIVIL, MINING AND ELECTRICAL 
ENGINEERING AND CHEMISTRY 


For Catalogues address 
THE REGISTRAR. 


Worcester Polytechnic Institute 
WORCESTER, Mass. 
A SCHOOL OF ENGINEERING. 


Courses of study in Mechanical, Civil, Electrical, 
Chemical Engineering, and in General Science 
Extensive Laboratories in Mechanical Engineer. 
ing, Steam Engineering, Hydraulic Engineering 
Physics, General Chemistry, Industrial hemistry. 

Well equipped shops fr Moulding, Forging. Ma- 
chine Construction, Pattern Making, Operation of 
Engines and Boilers. : 

Catalogue showing positions filled by graduates mailed 
on request. 

J. K. Marsuatt, Registrar. 


Lewis Institute, Chicago, Ill. 


SCHOOL OF ENGINEERING. 


Four years’ course leading to degree of Mechani- 
cal Engineer. In the last two years, elections en- 
able student to specialize in Electrical, Steam, 
or Shop Engineering. Careful attention given to 
mature students, not candidates for a degree, who 
wish to perfect themselves in special lines of work, 
Catalogue or special information sent on application, 


Stevens Institute of Technology 


provides a course of study of four years’ dura- 
tion, covering all that appertains to the profes 
sion of a 


MECHANICAL ENGINEER. 


Complete Mechanical, Electrical, Physical and 
Chemical Laboratories. For particulars, address 
Stevens Institute of Technology, Hoboken, N. J. 


[Jnivensity of Vermont and 
State Agricultural College. 
ENGINEERING DEPARTMENT. 


Courses are offered in Civil, Mechanical and Elec. 
trical Engineering. Complete modern equipment of 
shops and laboratories, Expenses are moderate, 
Catalogues or Departmeut Bulletins, with list of 
graduates, may be had by 

J. W. Vorey, Dean, Burlington, Vt. 


University of Wisconsin. 


All the engineering courses, besides a General 
Course, with liberal electives for persons not ex- 
ing to follow engineering as a profession, in 
mgineering Science and Practice. Athletic advan- 
tages unexcelled. Fees moderate. ‘Madison has 
the most magnificent site of any inland town in 
America,” and it is as healthful as it is beautiful. 
Address 
Dean, College of Engineering, Madison, Wis. 


| Send for Rates 


on Educational Cards on 
| this page. 


THE LEADING TECHNICAL ) 
COLLEGE PUBLICATION 


SIBLEY JOUR 
ENGINEER 


$2.00 PER YEAR. 


NAL 

ING 

ORNELL UNIVERSITY, 
ITHACA, N.Y. 


c 


Please mention The Engineering Mugazine when you write. 
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Harvard University 


THE LAWRENCE SCIENTIFIC SCHOOL 
offers four-year courses of study leading to the 
degree of in Civil, Mechanical, and Elec- 
trical Engineering, Mining and Metallurgy, 
Architecture, Landscape Architecture, Forestry, 
Chemistry, Geology, Biology, Anatomy and 
Hygiene (preparation for medical schools). 
Science for Teachers, and a course in General 
Science. For the catalogue and information, ad- 
dress J. L. Love, 16 eos Hall, Cambridge, 
ass, N. S. SHALER, Dean. 


Lehigh University, 
SOUTH BETHLEHEM, PA, 


Courses in Civil, Mechanical, Mining, Metallurgical, 
Electrical, and Chemical Engineering, in Electrometal- 
lurgy, Analytical Chemistry, Geology and Physics. Also 
Classical and Literary Courses. 

For further information, for Registers of the Univer- 
sity, and for descriptive circulars of the different courses, 
address 

Tue REGIsTRAR, 


TUFTS COLLEGE 
DEPARTMENT OF ENGINEERING. 
Civil, Mechanical, Electrical and Chemical Engineering. 


New Laboratéries and Excellent Equipment. 
Beautiful site within four miles of Boston. Prepar- 
atory Department for students who have had engi 
neering practice, but insufficient preparation for 
college work. 

For information concerning courses, and posi- 
tions of graduates, address H. G. Cuase, Secretary, 

Turts Cottece P. 0., Mass. 


The Rose Polytechnic Institute, 


TERRE HAUTE, Inprana 


A College of Engineering. Courses in Mechan- 
ical, Electrical and Civil Engineering, Chemistry 
and Architecture. Extensive shops and Labora- 
tories. Expenses low. Nineteenth year. 


For catalogue, address 
C. L. Megs, President. 


Sheffield Scientific School of Yale University, 


NEW HAVEN, Conn. 

_ Courses in Civil, Electrical and Mechanical Engineer- 
ing; in Chemistry, Pure and Applied; in Botany, Zool- 
ogy, Mineralogy and Geology; in studies preparatory to 
Mining and Metallurgy; in Biology, with special reference 
to preparation for a Medical Cours +; and in Gen 
Scientific Studies, with English, French, Spanish and 
German, Political Economy, History, etc. For Pre 
vramme address, 

Professor Russe.t H. Cuitrenpen, Director. 


University of Pennsylvania 


THE COLLEGE. 

Courses in Mechanical, Electrical, Civil and 
Chemical Engineering, Architecture, Chemistry 
and Biology, as well as courses in Arts and Set 
ence, Finance and Commerce are offered. New 
Engineering laboratories of the most modern and 
approved kind and on a large scale are now in 
process of erection. 

For information address J. H. Penniman, 

Dean of the Co'lege, Philadelphia, 


Michigan College of Mines. 


F. W. McNarr, President. 
A state institution located in and making use of 
an active mining district. New Metallurgical Build- 
ing and Gymnasium completed in the fall of 1904. 
For Yearbook and Record of Graduates, apply to 


President or Secretary, 
Hovcuton, MIcHIGAN. 


Clarkson School of Technology. 
Tuomas S. Ci M PUTSDAM, N.Y. 
Organized under Charter of the University of the 

State of New York. 

Courses leading to degrees of Bachelor of Science 
in Chemical, Civil, Electrical and Mechanical Engi- 
neering, comprising four years of thorough train- 
ing and resident college work in theory and _ 
tice of engineering. Copies of Clarkson Bulletin, 
published quarterly, mailed on application. 

Ws. S. Atpricn, Director. 


POLYTECHNIC 
Institute of Brooklyn, NEW YORK CITY, offers courses in 


Massachusetts Institute of Technology, 


BOSTON. 


Civil, and Mechanical Engineering, in Chemistry 
and in Arts, leading to C. E., E. E.,M. E., B. S., and B. A. 
Degrees. Splendid equip . 1 advantages, re- 
idential i , affording pensive living and home 
influences. For full information, address Pres. HENRY 
SANGER SNOW, LL. D., Brookiyn. 


HENRY S. PRITCHETT, Ph. D., LL. D., President 
The Institute offers four-year courses in Civil, Me- 
chanical, Mining, Electrical, Chemical and Sanitary 
Engineering; in Architecture, Metallurgy, Chemistry, 
Physics, Biology, Geology; in Naval Architecture and 
In General Studies. 
Catalogues and detailed circulars of information will 
be sen: free on application. 
H. W, Secretary, 491 Boylston 
Boston, Mass. 


Pennsylvania Military College, 


CHESTER, PA. 
gzand Year Begins September 16th. 


Degrees in Civil Engineering, Chemistry, Arts; 
also through Preparatory Courses, Infantry, Artil- 
lery and Cavalry Drills. ‘‘A thoroughly Military 
School of the best type in every respect.” —INspEc- 
tor-GENERAL’S REPORT, 1901. 

Catalogues of Cot. C. E. Hyatt, President. 


Please mention The Engineering Magazine when you write. 
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Lidgerwood Cableways 


Copyright, 1904, by Lidgerwood Mfg. Co., N. Y. 


LIDGERWOOD TRAVELING CABLEWAY IN BALLAST QUARRY. 


GASCONADE RAILWAY CONSTRUCTION CO. GREENWOOD, Mo. 


HIS Cableway was recently installed for operating a quarry with 

a 1,000 foot face. The Span is 1,155 feet. Main cable, 2% in. 

diameter. Towers, 103 feet high above rails with a Load capacity 

of 8 to 10 tons Upwards of 600 cubic yards in 10 hours have been 

handled by this Cablew ay, and the users think that double that quantity 

could be handled if it were possible to take away the material. Lidger- 

wood Engine, with double 12 inch by 12 inch cylinders, is used to operate 
this cableway. 


Send for new illustrated book, ‘LIDGERWOOD CABLEWAYS.” 


ano Lidgerwood Mfg. Co. 


CONVEYING DEVICES 96 Liberty Street, NEW YORK. 


Manfr’s Adv. N.Y. 
Please mention The Enginecring Magazine wien you write. 
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TRADE-MARK 


EUREKA FIRE HOSE 


was Awarded the Gold Medal 
at the St. Louis Exposi- 
tion, 1904, for Supe- 
riority of Goods 


More than 10,000,000 feet ‘ ATERIALS. 
Now in Use. , 


EUREKA FIRE HOSE CO. THE HAYWARD CO. 


13 BARCLAY Street, NEW YORK 97-103-CEDAR-STREET, 
BOSTON CHICAGO PHILADELPHIA NEW YORK,NY. 


L Weston Centrifugals. 


Sugar Machinery, 
Elevators and Carriers. 


Turret Lathes, Friction Clutches, Milling Machines, 
Chucks and Side Rests, Hangers, Oil Se parators, Belt 
Knives, Belt Knife Splitting Machines eo Rubber 
Rolls for same. - - - - Send for Catalogue. 


AMERICAN TOOL & MACHINE CO. 


Inch Centrifugal Machine Pl Bel 


Morison Suspension Furnaces 
For Land and Marine Boilers. 


Uniform Thickness, 
Easily Cleaned, 
Unexcelled for 


FOX CORRUGATED FURNACES. 
Sole Manufacturers In the United States. 
THE CONTINENTAL IRON WORKS, 

West and Calyer Streets, Ew YORK. 

q Near roth and 23d Street Ferries. Borough of Brooklya= J 
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The Bitulithic Pavement 


An Ideal Roadway under All Conditions 


WARREN BROTHERS COMPANY 


253 Broadway, New York 93 Federal St., Boston, Mass. 


Jenkins. Bros. Pump Valves 


are made from various compounds, each of which is best adapted for a particular kind of 
work. Our many years of experience has enabled us to so perfect these compounds that we 
ean confidently recommend our Pump Valves as the very best obtainable. When ordering, 
give all particulars of service, and we will supply pump valves which we will guarantee. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago, Londoa. 


THE BRISTOL COMPANY 


WATERBURY, CONN. 
Ais Manufacturers of BRISTOL'S RECORDING INSTRUMENTS 


Pressure GaugeS, Vacuum Gauges, Thermometers, Am: Meters, Volt Meters 
and Watt Meters. Make Continuous Records Day and Night. Fully Guaranteed 


New York Branch, 114 Liberty St. SILVER MEDAL, PARIS EXPOSITION 


SMALL STEEL CASTINGS, 


MALLEABLE IRON CASTINGS, 
STANLEY G. FLAGG & CO., PHILADELPHIA, PA, 


When the Job will Warrant a Bronze Union as Reliable as 


““TUXEDA’’ 


Incorporate it In your Specifications. 
Not Cheapest but Least Expensive. 


FRANKLIN WILLIAMS, Manufacturer, 


P FORGING 
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TOOL-STEE  COPPER 18 
i WYMAN & GORDON, 
WORCESTER, MASS CLEVELAND, OHIO. 


